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PREFACE  TO  THE  CANADIAN  EDITION. 

The  present  edition  of  Hamblin  Smin,'=  A    tu      .• 

Simple   hZJtV'-  f   "*;  »'^"«-  115.     From 
altogether  Tel  ,e  J,  7       r   "''  *"'"'  ''"«   '^"«"" 

as  ^r^ii::^':::^::t:::st-  r 
C:rrr^or;rfH^'= 

ments    n    224  •  l.„       i         •         '    ^"'tnership   Settle- 
are  !:doMf,  t;  r  'r^.'tir"';  *'°'  *^^«  - 

Ontario  CWerf  ,  ^J^'Z^^l^l'^l  " 
taken  to  adapt  the  work  to  the  wa.   s  oHhe    " 
community.    Examination  Paperof  „  ,      """ 

cult  character  have  been  add!rto  a„  .  0.::!: '^Tf  •"" 
are  des.gned  to  stimulate  the  student  to  S,  " 

self,  and  to  assist  him  in  pre„arin.  L  ,  M°'„ '""" 
official  examinations.  In  orfe  t „"!  T  ^  ^'^'""'^ 
complete  as  possible    „"  ""'",''  f>"l<"- "'e  work  as 

whid.  the  sublctf'f'll  T'n""  ''"'  '"'^"  ^^^'  '" 
■.ave  been  t^td  4^;.'^'^"™'"'-  ^^  ^»-"i- 

We  have  to  thank  Dr.   McLeI)»n   f„,  i,-  . 
advice  during  the  progress  oflSw"  '""^  '""' 

Toronto,  August,  1877. 
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ARITHMETIC. 


I.  On  the  Method  of  Representing  Numbers 

by  Figures. 

numb™™"'™  '^  "'"  ^^"""^  *W«1'  teaches  the  use  oi 

tioLf  tu"„"utb:rra„d  aU  1  "  '"'"'.'  "»  "'«  '-"d- 
from  it  b,  the  p  Jc:s:"of  ^^.  "'"^'''^  "«  -^--d 
Thus : 

J^o«ri8  the  nnmber  ttt  Cii'fr^""  "??'"«  ""^  ">  '"^^  / 
and  so  on.  "^  "''''"'S  "'«  "o  «"•«; 

3.  By  means  of  the  symbols  or  figures 
bers  of  any  magnHndf  "*         '  "'  """^  '^'P'-^^^"'  "«"»- 

nitrreSte^YyT'"  «^^''*"  "^  "»«  tJ"*"  '"e 


f  ' 


»EPKESENTATION   OF 

Since 
«cd  so  on    ^   ^^   +  '-  """^  """y  '»  «■""»  /»«'  time,. 

Thus,  in  the  expression  09, 

In  the  expression  745 

the  figure  5  represents  five  single  units. 
In  the  expression  3475, 

the  figure  8  represents  th;ee  groups  of  a  thousand  niits. 
In  the  expression  28475, 

thefiRure  2  represents  two'groups  of  ten  thousand  v^nrts. 

In  the  expression  123475, 
t!^  %ure  i  represents  one  ^onp  otahundr^  tkou,.„a 

In  the  v'ixpression  9123475, 

the  figure  -J  represents  nine  ffronns  nf  n  *«,•//• 

and  80  on.  g^^onps  ot  a  milhon  units; 


KUMBERS   BY   FIGURES. 


8 

nulhlTng^^^^^^^  "f^^  -e  express  a 

^^^         n  ngures,  and  tell  off  the  figmes/rom  right  to 

the  Jirst 
the  aeeond 
the  third 


the  fourth 
the  fifth 

the  aixth 

the  seventh 
the  eighth 
the  vmUh 

the  ^m<^ 


figure  represents  a  number  of  wmfo.        'i 
figure  represents  a  number  of  tens 
figure  represents  a  number  of  hwUreds,   ' 

figure  represents  a  number  of  tens  ofthou- 

figare  represents  a  number  of  hundreds' of  "^'^ 

thousands, 
..gure  represents  a  number  of  milliom 
figure  represents  a  number  of  tern  of  million.. 
figure  represents  a  number  of  hZdiTsof^' 

millions, 

Thus : 

gle  units;  '    ™  ""  ^""f  "'  '«".  "nd  no  sin- 

no  group  of  L:':^d  z'eSiif^^^ii:  "•"""■'"'• »"" 

NUMERATION. 
The  remark,,  which  we  have  aUeady  ^ade,  ought 


!i 


4 

NUMERATION. 

to  enable  "the  learner  to  wi-ite  in  ^vnvA.     ii 
expressed  by  one,  two,  or  tTrke  figures   '     "  ''"^^''^' 
Thus : 

the  number  expressed  by     8  is  written  eight  • 
the  number  expressed  bv    27  is  T„,nf *      *'^®*^^  » 

Draw  a  line   separating  the  three  Jimcres  on  fh.  .;  ;. 
of  each  expression  from  the  rest  of  fh"!  •      "^'^^ 

over  the  figure  or  %uTes  on  ttlof^-f^^S'' -'''"'  ^""^ 
the  word  Thousand,  thus  ■  *  °^  *^'  ""^  ^"t« 


Thousand 

4 


237 


Thousand 

23 


609 


Thousand  | 

402  ,  676'. 


Four  tliousand  two  Imndred  and  thirtv-sevfn  • 
Twenty-three  thonsand,  five  Imndred  auSc'- 
seXfiv™'"'  ""'  *""  "— <•-  -  ''ied  and 

ber  expressed  by  347296328  ""''•  ""^  """"■ 

marking  off  the  next  th/erCrk'^^Over  th?''  ^'"f' 

be  word  nousaud,  and  over  fl"  fig„r^ron  heU"'? 

this  second  hne  the  word  MiUiom.  thus  ^'  "' 


MUliona 

347 


Thousand 

295 


328. 


Then  we  can  write  the  meaning  in  words,  thus  • 
t^'hlT^r^  and  forty-seven  mmions, 


NUMEKATION,  - 

and  the  number  expressed  in  words  is- 
Twenty  millions, 
forty  thousand 
and  thii'ty. 

12.  If  more  than  nine  fijrurps  n,.n  ^«  +i 
ber,  u.ari<  off  the  figure.  lfc,7a  b"e ij^  ZT  ■"""■ 
over  the  /o«,«/,  parcel  write  the  word  hWin,. 
over  the^^y^A  parcel  write  the  'worf'^^"' 

thus  r-  *"  '^'P'*'^^  ^  ™^d^  24003260407032,  proceed 


Trilliona 

24 


Billions 

003 


Millions 

269 


Thousands 
407 


082 


and  the  number  expressed  in  words  is- 
Twenty-four  trillions, 
three  billions, 

,^^^^     ^^oIIowedby^..eS/iror6oS^^^^^^^^^^^^^ 

^  .,  .  Examples,  (i) 

figS:"  "^^'^  tl^e numbers  expressed  by  thefoUowing 

(2)     90    ^un^hJ^'     ^26,     4578. 

a       0  ;^o\  ^V-.^o.^^«o,  ^-- 

(i)     86497,     40582,     654821      74<19Ra 

smu^'^f'  ^^2lo,\JoooT 

(^>   8572914,  8409218,  4629817 
n   o.'2^?!?l?'. .  807004205,  380503040 
(ioj  =l=85!°'irS0720X0. 


f  ij 
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NOTATION. 

NOTATION. 


The  methoa  to  be  employed  is  this  : 

Prepare  the  divi.sioi.s  in  which  tlie  figures  represent 

inllions  BUhona  Millions  Thouaand 


and  place  in  each  division,  as  well  on  the  ri^ht  and  kff 
of  the  outermost  lines,  the  figures  requTred.^  '  * 

threerundrXnd ^'  ^^  ^^"'"^  forty-seven   thousand, 
wirec  nunUied  and  nine,  we  proceed  thus  : 

Thousand  i 

.  ^^  I  809 

and  the  number  expressed  in  figures  is  47S09 

31it  t TrtceTd  «,'"r^'  "''"''^^"  "'--"^  -*  fi%- 

Billions     I     Millions     I    Thousand    I 

,  ,.  .        '       ^^^      I      ^IS      I         063 

and  the  number  expressed  in  figures  is  4302018053. 

Examples,    (ii) 
Express  in  figures  the  following  numbers  :~^ 

teinil'vVn*"''^"'    ^'^^^'^^^^'^ '   nineteen  ;  thirteen  ;  six- 


(4)  Seventy-six  ;    twenty-two  ;    fifty ;     fifteen  •     *«rn«* 
^J.hMsuty.one;f„rty.ni„e;    efghteJn,  S^;   ,1™'^; 


*essed  ix) 


jpresent- 
lus: 


and  left 
tousand, 


8  three 
d  fifty. 

53 
)53. 


a  ;  six- 
th irty- 
■  three ; 

wenty- 
I  van  ty- 

khirty ; 

i^-two ; 

nine 


NOTATION.  • 

.  (6)  Eight  hundred  and  thu-tv-six  •    «A,n„  i      ^     , 

jorty-seven;    four  hundred   and   ten-    nZ  rt""?  *°^ 

thirteen ;     seven   hundrfl-l\n^  «a     '  x?^°®  hundred  and 

eighty-four  ^  ^""^  ^^'^'    ^^^^^  l»undred  and 

eijhl;11'lS"a'ndl.^^^^^^^^  ^""''-^^  and 

hund    d  and  t^vel^^  ^  1^  h^J^LSS^Vhtrse^^^^ '  ^^^ 

^i^hiyt^risS:?.^^^  '«i^^^^ 

sailSrunrd^^a'd^?^^:^!^^^^^^  f?'^  --"t^  ^  *^-^  ^h- 

and  eighty;    one  thouS^To'  /u'XTl^^^^ 

four  tliousand  eight  hundred  and  eight  ^o%-«even ; 

(10)  Six  thousand  and  four  •  HRVAn  +r,«„       j 
two  ;  three  thousand  five  hundred     nin«T^°^  ^"*^  *^«"*.v- 

di-ed  thousand  and  forty         '"""*"d  thousand  ;  eight  bin- 

seieuly^lrtLS":,' hfZndt'iTd  !hI    ^-^'"^    "<> 
five  ..Ui^ns  ei,ht  huud'-.d  a^^'  t^^^t  LSd 

e;^.oonL,aon3  an^d  ^^tZ  hirdTaSl^j 

s,iL%Sm'lC:''e,Vhl''"?f''  ""r'"^  hundred  and 
«ve4.nasr.rnrd^^^^^^^^^^^^ 

six^hLteT    h  'urjd'rnr&f  «"*  i-undred  a; 
forty-three  thousand  and  seven"   ^■'""'  '    »«ht    trUlions,' 

n,i!"L''''?f»^?"""l'-«^  and  five  trillion,,  fiv.  wi,;.„.   ,_ 
«on„„u3,  oij  ihouuand  and  throo  •  fin„  iu       ^  r,','.''"""'  '"ar 
three  millions,  fifiy-three  thous'^d  anj'«i;!tte^r''  '^''•''- 


8 


HOMAN    NOMEKALS. 


trillion,  „.e  „,Uon,  one  £^".1  "or'h^Sdt^S'Sl.ie:" 
SOMAN  NUMERALS. 

employed  were  I,  V,  X,  L,  cf  D  M        ^  "'""^y 

resp^^f?ftuXtL^fit^7r'r,rT--'»<' 

five  hundred,  andT  tCsand      f,,f".'    ^^I-'l  ''""'>^^''- 
were  represented  bv  >nMnt^r    ^"'*""«'l'at«  numbers 

number^  representd  br  he  s™bT?'"'f  l^',""" 
standing  on  the  W»/,/  /f  „  i  ^\^^^^  \  and  X  when 

addei  I  tte  nUb^^^pr^s  ntd'bfth •'f"'  """'t  ^  ^ 
When  standing  on  the  ./fwet  to  bf  XS  J^t 

Thus; 


and 


VI  represented  the  number  m, 
IV  represented  the  number  four, 
LX  represented  the  number  sixty, 
XL  represented  the  number /or<i/. 


ber^uV^Stnd  l"^  ''^^'^  *^«  ^^'''"^  ^"  "- 


1    I. 

2  II. 
8  III. 
4  IV. 
'  6  V. 

6  VI. 

7  VII. 

8  VIII. 

9  IX. 
10  X. 


11  XL 

12  XII. 

13  XIII. 

14  XIV. 

15  XV. 

16  XVI. 

17  XVII. 

18  XVIII. 

19  XIX. 

20  XX/ 


21  XXL 
80  XXX. 

40  XL. 

44  XLIV. 

50  L. 

60  LX. 

70  LXX. 

80  LXXX. 

90  XC. 


110  ex. 

150  CL. 

188  CLXXXVIII. 
200  CC. 
300  ceo. 

400  eeec. 

500  D. 

600  De. 
900  Decco. 

1000  M. 


w 
ac 


ai 

th 

ta 

20 

tic 


3  and  nine 
sand ;  one 
md  one. 


cli  is  still 
)  chapters 
•Is  cliiefly 


presented 
hundred, 
numbers 
that  the 
X  when 
re  to  be 
ibol,  and 
from  it. 


)r  num- 


s:viii. 


ROMAN    NUMERALS. 

Examples-    (ui) 
Writo  in  words : 

fil  ??y|J;  ^2)  XLIX. 

(0  OLXIII.  (8)  CXCIX 

(10)  MDCCCLXXII.    ^ 

Write  in  Roman  Numerals  : 
(1)  87.  (2)  59.  (8)  82 
re)  189.      17)145.      [slm. 


9 


(8)  LXVIII. 
(6)  CXLIV. 

(9)  DCLXIV. 


(4)  87.         (5)  95. 
(9)  846.     (10)  1763. 


n.    Addition. 

15.  If  we  combine  two  or  more  £rrnnn«  nf  „„•* 
as  to  make  one  group  the  nnrX.  ^J  ^l    •    "?'*^'  ^° 

To  find  the  sum  of  5  and  3.  we  reason  thus : 
Since  8  =  1  +  1^1,  ^j^^ 

-64-l-fl  (Art.  4) 

=  7  +  1 

Thus  we  say 

7  and  5  make  12, 

,  16  and  8  make  23 ; 

and  so  on.  * 

tally ;  thus,  to  addl  7.  aJ't^Z-Ci:^ J^H 


10 


ADDITION. 


^mX^Z'Z  ^'  '"S'"^"  «•«  fo-  "--to. 


Wo  arrange  them  thus  ; 


2475 

397 

486 
8007 

6365 
placing  the  figures  that  renrpspnf  ,,« •*   ■ 
m  the  same  vertical  line  and  H.        l^'  ?  ^""'^  ""^^^^ 
ill  the  same  vertical    be  «ml     ""'-i  "f  */«Pre«ont  ^.n. 

represent  /^.^./^ran  r,);:ir  "il^  '^"f  '''^' 
horizontal  line  under  tlio  t?  >  u  ^"^  H'^"  ^^^^^^  » 
line  we  place  the  n  mbt    e;^^^^^^^^^^  "M-«"b 

given  numbers,  which  is  fS^^^^Z^^^^^ 

under  the  line  of  unitrL/' •■    ^^Place  «ie  five 
addition  to  the  iSie  of  tens       ""''"^  ""  '^^^  ^  tens  for 

under  the  line  of  tens  and  .T  ^? '  "'^  !'''«=«  the  6 
addition  to  thele  of  hu^d.X  ""  *^'  ^  '"""^'"''^ '»' 

I".n^l',  ?i'u^'  t;  V5.o'i'"d"-tv^  \"-  '^  «-«een 
place  the  3  under  the  CnfT  ?T  ^'""''■^''^  ^  *« 
the  1  th„„3.nd  for  ai'ditlrt^^tL-^tiS/  "" 

3anTr.e^£^S;^r,--i-^^^^^^^ 

Add  together         ^^'^"-   <"' 

a)    4  and  7.  8  and  18,  Sand  16,  9  and  27. 

86  ''''12  «)    86 

_  '''  24 


ADDITION. 


r  numbers 


h  number 
B«oat  tens 
!iose  tJiat 
'  draw  a 
ucler  this 
m'of  the 
r  way  : 

enty-five 
the  five 
tens  for 

enty-six 
ce  the  6 
leds  for 

ihirteeu 
ds:  we 
arry  on 
nds. 

-  thou* 

Is. 


t6 
?4 


m 


11 


(8) 


287 
849 
828 


459 

6 

287 

4269 


(6) 


(9) 


209 
140 
600 


5462 

723 

8004 

9217 


(7) 


(li;  429 
847 
425 

269 
638 


(16)  6842 
6679 
8626 
5037 
2409 


(12)  364 
629 
488 
976 
868 


(16)  8750 
4623 
7988 
6543 
5729 


(18)  253 
189 
567 
278 
884 


(17;  8604 
4007 
5290 
3046 
7259 


662 

70 

106 


(10)     24609 

8470 

40052 

6207 


(14)     140 

49 

257 

6 

428 


(18    6848 

4297 

326 

52 

7008 


(19)  64+43+74-85+9. 

(21)  ^^H-mltl^^^^^^ 

(22)  72S8+076+45+64+C- 

28)  8+97023+3407+5260+86. 

\il  41637+9215+48+6077+23+2413 

25  276,13+3126+7^5+5007  ^''''• 

(27)  46'«^2+72430+80000729+40+600000000. 


(28)    46243 

35297 

825649 

246728 

816 

42376 

645980 


(29)     748325 

54297 

532684 

20047 

4207 

617043 

3025 


(80)        5629 
426580 
87259 
506 
670492 
87987 
6493 


V  1 


12 


(81)  266497 
648098 
720480 
680689 
407246 
864928 
254884 


(34)  7462594 
8625887 
4398025 
0702403 
6124917 
6219806 
4890143 
7409425 


SUnTRACTION. 

(82)  664297 
248648 
880469 
472586 
682987 
689468 
498408 

(85)    4697498 
627 
4807046 
27209 
152872 
4058 
7265204 
4872943 


(88)    625498 

76862 

6436 

87294 

4869 

862 

18 

(86)  6672048 

2869257 

486 

698206 

45297 

8526084 

57002 

85L'968 


thousand  and  fortv  •  rLov;  i      ?  ^°^  forty-seven :  s-xtv 
three  hunared  Sana  Sflron''  ""'  "^'^  """"^'-d^ 

area  ana  four;  eighteen  mUlions  sS  ,l'''™'*?'> '•>"«  hun. 
five  hundrea  thousand  and  fol^^^  ^g^fSet  a"^^  jf^^ ' 


III.    Subtraction. 


be.  thf Arrest  ^:r:r^ "  ™*'  -- 

3-1  +  1  +  1; 


BUBTRACTION. 


)    625498 

76862 

6436 

87294 

4869 

862 

18 

C672043 
2861)257 
486 
698206 
45297 
852G084 
57002 
85L'968 

aud  fifteen ; 
iHaud  three 
cindred  aud 

and  nine; 

and  nine- 

usand  and 

'*  hundred 
^en;  sixty 
thousand ; 

thousand, 
three  bun- 
Qd  three; 
nd  eight. 


er  Hum- 
units,  of 
ely  from 
we  rea- 


ls 


6-8=2. 

7  —  4=3, 
18  —  5  =  13, 
49  —  8  =  41; 
and  so  on. 

notice  the   ,n"nc  Lie  mf  ,tl     l^        numbers,  we  must 
process  is  fonndeT  "  ""'"""  "''^l'  '""  «'« 

we  mav  «!l!l  /"""P"-';  "y  *•"<=!'  one  exceeds  tlie  other 

^yte^etcS^-^-rn1ht--^- 

66=five  tens  together  with  six  units. 
^y=two  tens  together  with  nine  units 

Then  the  resulting  numbers  will  be 

,     the^'nrb^'rrraKottfT"  T'  *^'  "*"-  ""i  •« 
}     units,  and  ^^tjl^^^.^o^^^^^^^^i^^^^^  eeve. 


hi 


u 


SUBTRACTION. 


-vV  or,  ;;.  ,,:?;;.  ';>  *-  the  ,„..v,, 

Suppose  we  l.ave  to  t^vTml:!,'!;^^'''^ 

From  926 
Take  589 

Bemaindor      887 

~rurs*\aThriLP''""« "«'  «'^--  "-t 

htXr  -"'^   ^*   "-  «reS  It'a^^ 
«^«««  units,  and  we  take      m,  f     /"  """''  """Wng 

swtt™  "^--u. -:i:-/rv  u'SL,t£ 

tuwri  1 1-  Srr  ?^:ret: 

the  2  tens,  making  <wte  LT  '  '7/*»-'' "d'l '«  tem  to 
9  tens,  and  set  dowuX  '^!'  Z  fro.""  "'cse  we  take 
the  line  of  tens.  ^''  '^'"'''' '«  8  tens,  under 

number  iging  ^CtSis-inl^S^l'-^  '"-- 

aoIle^ruttSr3.t-a  ?""'>-S  and  set 
hundreds.  '         ^  ''  ^  hundreds,  under  the  line  of 

Examples,    (v) 

Find  tli«  difference  betwppn  fl.n  ^  n     • 
numbers :  »ecween  the  following  pairs  of 


(1)    13  and  6.        (2)    16  and  7. 
(5)    57        (6)    96      (7)     74      (8) 


(8)    23  and  4. 


87 
5B 


(9) 


92 
47 


'le  prnrtlcnl 
Hon,  accom- 


f  iine,  and 
t  tens  and 


lits  from  6 
ts,  making 
»e  sixteen 
'its,  under 


units,  we 
f  number, 
••  we  can- 
■en  tens  to 
B  we  take 
18,  under 

tern,  we 
he  lower 

and  set 
e  line  of 


)air8  of 

4. 

92 
47 


(lOj      818 
247 

(14)    6289 
4127 


MULTIPLICATION. 

W     704   (12)  680 
195        648 

(16)  4729    (16)  6258 
601         86 


IC 


(18)   7426 
iU)l8 

(17 j  65472 
4001 


(18) 


867 
249 


(19) 


4625 
1846 


(20)  72649    (21) 
48821 


20004 
17243 


(22) 

(25) 
(28) 

m) 


mi  seven  ?     ^  ^""^  "  thousand  exceed  four  hundred 

IV.    Multiplication. 

e?K«;.  ™^' '"'"  <"^  ™»>-e  numbers,  wjiich  are 

eul's^iif  tr^,'':^;^^  «f  the  ««-  of  three  „„,„bers 
l^^Tlns  sun,  i,  called  the  P«„„„„  „,  ,,,  m„,tip,ie,„„„ 
The  number  Sis  called  the  M„„„„,„. 

tolio«x„^  """e  '-«3t  be  committed  to  memory. 


ria 
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MULTIPLICATION. 

The  Multiplication  TpHq. 

Three    |     Pour      |     Five 
timas 
1  is    4 
2..     8 
.  12 
.  1'" 
.  1:0 
.  24 
,  28 
32 
36 


12  ..  48 


Eight 
times 

1  is    8 

2  ..  16 


3 
4 
5 
6 
7 
8 
9 

10 

11 

12 


24 
32 

40 
48 
46 
64 
72 
80 
88 
96 


Nine 
times 

1  is    9 

2  ..   13 


3 
4 
5 
6 
7 
8 
9 
10 
11 


Ten 
times 

1  is  10 

2  ..  20 


3 
4 

6 


30 
40 
50 


Eleven 
times 

1  is    11 

2  ..    22 


6  ..  60 

7 


3 
4 
5 
6 

7 
8 
9 


33 
44 
55 
66 

77 
88 
99 


Twelve  - 
times 

1  is  12 

2  ..  24 


10  ..  110 

11  ..  121 

12  ..  132 


3 

4 
5 
6 

7.. 
8 


36 
48 
60 
72 
84 
96 


9  ..108 

10  ..120 

11  ..132 

12  ..144 


27 
36 
46 
54 

63  7  ..  70 
72  j  S  ..  80 
81  I  9  ..  90 
90  I  10  ..100 
99  i  11  ..110 
12  ..108  j  12  ..120 

22.  Let  it  be  carefully  observed  that  Multiplication  is 
a  short  form  of  addition.  When  we  say  that  3  times 
4  is  twelve  we  assert  that,  if  4  and  4  and  4  be  added 
together,  the  result  is  12. 

Each  of  the  numbers  3  and  4  is  caHed  a  Factor  of 
the  product  12. 

Again,  if  we  had  to  find  the  value  of  4  times  67  wa 
might  proceed  thus  ;  ' 

67 
67 
67 
67 


^6d 


Seven 


-Ul 

lime.' 

is   3 

t   M     7 

...12 

2  ..  14 

..  18 

3  ..  21 

..24 

4  ..  28 

.  30 

5  ..  85 

.  36 

6  ..  42 

.  42 

7  ..  49 

.  48 

8  ..  56 

.  54 

9  ..  68 

.  60 

10  ..  70 

.  66 

n  ..  77 

.  72 

12  ..  84 

Twelve  - 

times 

1   i8  12 

2    ..  24 

3   ..  36 

4    ..  48 

5    ..  60 

6   ..  72 

7  ...  84 

8   ..  96 

9    ..108 

10    ..120 

11    ..132 

12   ..144 

itiplication  is 

;hat  3  times 

4  be   added 

a  Factor  of 

imes 

67,  we 

MULTIPLICATION.  -_ 

samrwfmVte'^o^^^^  ^-e  are  the 

that  resu  t  from  acWim,  vl  ^^^^^'  *^e  numbers 

Thc«  we  maHrfte  the  on.  T'  ""^"^^^^  ^"^  ^^es 
thus  :  ^  ^""^^  *^^  operation  m  a  shorter  form, 

67 
4 

fp,  268 

^ho  process  will  stand  thus  • 

I'""r  times  6  tens  is  24Ten8  L^  fii°"  *^  *^^  ^'""^  of  tens. 
t;^^'nty.six  tens,  that  is  two  hTnV    ?'"^  ^  *"^«'  *^e  result  is 
down  6  in  tl.e  place  of  tons  and  2  fn  n^"^.  '^^  *^"^  '  ^«  «« 
and  the  final  result  is  268.  ^^'^  ^^^'^^  ^^  hundreds. 

Here  67  is  called  the  Multiplicand, 
9r«  •'  '"'"*?  *^«  Multiplier,  ' 
268  IS  called  the  Product. 

th.  whole  oporationr?he  ex^S^^^^^  ^'''  ^"^ 

expressed  tJius  ;  example  just  given  is  briefly 

24    V     /  4X67  =  268. 

candma;l:;j^r^^^^^^^^^^  and  multipli, 

tile  Product.     ^    ^        '  "^'^^^^^  altering  the  value  of 

Thus  8x4  =  4va   ^>.ox- 
iV  8  times  i  =  i-Z'^^^^^^^  ^  =  ^  times  8. 

-,   1+1+1+1) 

+  3+1+1+1   I 
A   ^.  +1+1+1+1/  ^ 

And  4  times  8      3+84-'+3 

-  l+l-fl  1   ' 


+  1+1+1  r^i- 
sa^:^nlV:t^^^^^^  I  and  II  m,.t »..  .u. 

cai  With  the;^:rss^^-^^  ~  ^^^ 


Il  j 
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MULTIPLICATION. 


10  X  864  =  3640. 
100  X  364  »  36400. 

1000.  lU:Zr  '^ '" ' """""-  -  --"ip'y  a  r>^ 

^^;^):Vl  an»e,f  =n t^l-  "If  «"f 
the  final  result  will  be  the  pZuct  req^,i  "d.       ""'  "'"' 

n.aXt  mdti^int  WiLtt?  """""  "^  2»''-  - 
result.  ^  ^      ^      '"'''  "'^  annex  00  to  the 

tioi^^fr  t  f i„^s:it  sit  f  -""*"• 

We  multiply  4276  by  700  and  14289  by  6000  thus  • 

700  ^^239 

6000 


2993200 


85434000 


Examples-    (vi) 


^  Find  the  Product  in  the  following  cases  of  Multipli. 


(3) 
(6) 


6  times   98. 

7  times  128. 


Cu/ijon. 

u\  in  f'^^'    l^'        ^2)    4  times    76 
r4    10  times    87.         (5      6  times  ml 
(7)  11  times  843         (8)  12  times  947 

nn\     TVT  ^Jv     Multiply  25  by  2,  3    7   q 
iiV^     ?J"  *'P'y  ^27  by  5,  8,  lof  11   20   70 

26.  Ex.  (1).  To  multiply  347  iy  23. 


the  product  is 
that  is, 


the  product  ig 
that  is, 


multiply  it  b^ 

3,  we  mpy  first 
ihe  result,  and 
ed. 

»er  by  200,  we 
aex  00  to  the 


MULTIPLICATION.  3^ 

The  form  of  the  operation  is  ; 

847 
23 

1041 
694 

7981 
The  explanation  is  this  : 

two  result?/  ^  ^^^^'  ^'^^  *^«^  ^y  20,  and  add  the 

Now     3X347  =  1041. 
and     20X347  =  6940. 


Bxamples.    (vii) 
Multiply 

J'i^Ob?^':  illlUlZ  (^X^^byM. 

C?)  205  by  48.  8)  Sol  h^  ot'  i^l  ^^^  fy  42. 

(10    57296^W  27      (if)  842q/>!^««       A^o\  ^^S*  by  35. 
P.   /ON^         W  84298  by  88.     (12)  7629302  by  76. 
■CiX.  (^j.  To  multiply  34007  6y  213. 

34007 
218 


102021 
34007 
68014 

7243491 


careft.1  to  put  the  4  in  the  pCThundreds        '  ^*^ 

of  «1'^!J?.'^'l*"  ?"  ««^«5  tte  first  fi^re  Jn  th„  w„u 
,-.».,<„  i,™uucc  ^vui  be  ia  the  same  verticaf  hne" 


20 

MULTIPLICATION. 

«f exX'i&^vlf  ^^^^^^  are  multiplying :   thus,  in 

^x.  (d).  ro  mulhpi.j  80047  ^>y  21009. 

30047 
21009 

270428 
30047 
60094 

6312^742? 

duIXfd^fr^^^^^^  of  the  second  pro 

fclien  multiplying  30047  by  lOOo"''  ^''""^^  ^«^« 

Ex.  (4).   7b  wm/Z^y^/  70407  6y  3700. 

70407 
3700 

49284900 
211221 

260505900 


Examples-  (viii) 


Multiply 

(1   30207  by  5060.       //? 

(24)  423796  by  67243 
(26)  270403  by  502049. 


(25 
(27> 


704  by  176. 
917  by  406 

_(7)  7859  by  5006, 
79802  by  4007 
642867  by  90807. 
970052  by  40072 
9864302  by  300f>71 
32804070  by  409300 
578628  by  6205 
984236  by  5009. 
385704  by  86479 
620072  by  400205. 
427964  by  582978. 
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and 


MULTIPLICAriON. 

^^Ex.  (5).  To  find  the  continued  product  of  U,  8, 

pi  II  ^^tlTJs  f '^'^  ''  ''  ''  ^"^^  "^-  ^"^"Piy  the 

14 
8 

112 
70 

that  18,  14  X  8  X  70  ==  7340. 

Examples-    (ix) 
Find  the  continued  product  of 

a^  llie^ZVLio  .As''''  ^^' ''  -'^  ^• 

ti!;  tre?tiLr'"  \7l''^Y  'y  ^'^-^/once, 
called  the  second  third*,  Wh  ''"^^'^^P^*^^"^^  ^^^ 
number.  The  p^cess  is  cald"  /  '  ^^^^^^  ^^  "»« 
Power  to  which  the  n„ml>.v  ^^^oluhon,   and  the 

the  number  of  tmes  ZfZ^  T^'  ''  ^^Pressed  by 
a  factor  in  tl^  o^n.   ^^''  ^'^  ^'''^  ^^P%^d  as 

power.  *""^  ^^^-----ally  employed  instead  of  ,....,/ 

pow^.  '""  ^"'^  ^^  "-^lly  ^-^Ployed  instead  of  .^^.Vc/ 

'^^^"''  ^64  1%*^  T''^°^12,  because  12x12  -  144 
64  IS  the  cube  of  4,  because  4x4x4-64" 
81  IS  the  fourth  power  nf  ".  i.«  o    t* 

power  ot  u,  because  8X3x3x8=81. 


Examples 
Fmd  the  squares  of 

2)    15-  (2)    24 

(5)    69.  (G) 

(9)    114.        (10 

(13)  789.        ^     ^ 

And  the  cubes  of 

(14)  11.         (15) 

J?)    68.  Ji9( 

'22)    866.        (23) 


(^) 


72. 
287. 


(3) 

(7) 

(11) 


18. 

i9.q. 

639. 


(16) 
^"20^ 

Si) 


40. 
87. 
626. 


25. 

1  ni\ 

704. 


(4) 

(8) 
(12) 


«7) 


67. 
100. 

897. 


47. 

257. 

987. 
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DIVISION. 


28  n  ^'    ^'^S'™- 

j^  given,  rdwe'UtC:?  Kf '  ^''fo^-"-' 
tor  is  determined.  '^^'''°''''  "'«  ""w  fac- 

Jfee'n^'  "'  "'*''  '^'"'-^-^  t"  tl'-  process.  caUed 

The  given  factor  is  called  the  DmsoB. 
Jhe  factor,  which  has  to  be  found,  is  called  the  Q„„. 

^.^29.^The  operation  of  division  is  denoted  by  the 
Tl„,s  12^8  signifies  that  12  is  to  be  divided  by  3 

tlins     i?  '""' *''°" 'J'»™  between  them, 

'      8 

and  since  H  ^  i2'"x 'g^^*^  12  ~  3  =  4 ; 

Qi    -nr,  96  -f-  12  =  8,  and  96  —  8  =12 

and  therefore  anVprocfss  bvlr  ^^^^^  '"  "'^  f-'^er, 
many  times  one  number  .^  -  1"^ ''?  "?" '''""'™'-  ^"^ 
furnish  a  rule  forSio^  S.T'""'  '"  "'«'"'«'•  «" 
by  the  examples,  whicW  sh^'no'S'  "  "^'""^'^ 
Ex.  (1).  Divide.  408  iy  17.  ^ 

Since  17x20--  840 
...  .-  and    17X80  =  5io' 


DIVISION. 


28 


)rocess,  called 


InlTourtLT-''^  ^'''  '''^  --^-  contains  17 

ision  of  Tos  by  17  is  24^""*^'"*  ^'^^'^^^"^^  ^om  the  div- 
Thi3  process  is  represented  more  briefly  tlius  • 

17)408(20+4 
340 

68 
68 

Hence  408-?- 17  =  24. 

And  yet  more  briefly,  availing  ourselves  of  f bp  r.r.i  v 
by  which  the  local  vnlno  ^f  a-  r..^^^''^^  oi  tiie  notation 
are  enabled  toomiUeros    ^^"  ''  '''^F^^euted.  and  we 

17)408(24 

68 
68 

Ex.  (2).  Suppose  we  have  to  divide  89012  by  17  • 

17)    89012      (6236 
85 


40 
84 


61 
51 

102 
102 


^n  .he  quotient,  then  mnlfinN.  Trr  T '' "'  -i^- mstfi 


^n  .he  quotient,  then  multiply  17   by 


ure 


5,   and  substiact 


24 


DIVISION. 


the  result  86  from  the  ftq  •  f^  *i 

the  next  figure  in  thd^d^^^^^^^^^  we  annex 

in  40  twice,  we  setdowr2  afth/  r/'/^i''^"*^^"^^ 
qi'otient,  then  multiply  17  hv  9  f  "^T^  ^«""^  '"^  *he 
84  fr  a  the  40  ;  Td  proceed  hv'  '"^*'^'*  "^^  '^'^^^ 
end  of  the  operation    ^  ^^  ^'"^^"^  «*^Ps  to  the 


Ex.  (8).  Divide  920575  by  28. 


28)  920676  (40026 
92 

067 
46 

116 
116 

we  bring  down  6,  the  /S,  ^^1^  rV""?  T''^" 
18  not  contained  in  6-  we  th»^f"  .*t^  'lividend,  28 

as  tie  third  figure  of  the  auot1e„r  wf  ^"^  """'her  0 
down  7,  the  nfxt  fiwre  of  th„^  ,i  ^''^''''ethen  bring 
in  67  twio,  and  tbe^pe^tt  St'eSiJr"*"'-' 


Divide 


Examples,    (xi) 


(1)    18  by  6. 
(8)    84  by  7. 
(5)     182  by  13. 
(7)    456  by  19. 
^(9)     8996  by  37. 
(11      431376  by  817. 
(13)     19249470  by  342. 
(15)    224009433  by  489 
(17)    2880376  by  1369.  ' 
(19)    98955005667  by  4123 
(21)    13312053  by  237 
(28)    360919856  by  83* 
(25)    218860161  by  689 
(27)    39916424548  by  1001 

(29)     265405884*45 


(2)     27  by  9. 
(4)     182  by  12. 
(6)     238  by  17. 
(8)     3708  by  36. 
(10)     6499  by  493. 
(12)    976272  by  946. 
<lil    86366784  by  368. 
(16)    4690325214  by  618 
(18)     10781526  by  6142 
20)    4076361  by  2019 
(22)    605350366  by  89; 
(24)    4600304  by  907. 
(26)    837103025  by  861. 
(28)    152847420  by  6060. 
by  7649.  ^ 


r  4  we  annex 
'  is  contained 
figure  in  the 
let  the  result 
teps  to  the 


DIVISION. 


8S 


:ure  of  the 
erefore  set 
and  when 
vidend,  23 
another  0 
then  bring 
contained 


(q??  ^^65584398000  bv  17072 

(81  85088008828484  b^v  742qi 

a2  869187022086112  L  65482 

,®  S^^^*^^6162459  hy  98989 

ffi  S^7^S28669  by  642867 

m  2959990965442  by  9864809 

3?    If  «.  ^    ■  'T''''''''  b78?2869f 

BivL'^DiX^^  that  fonn  the 

the  third.  '      "*  Quotient  be  given,  we  can  find 

For  ^mdend-hDivisor= Quotient 
Bmdend-Quotient-DiyLor 
Dmsorx  Quotient  =.Diyi^end. 

Examples,    (xii) 

QuotieS"  ''™''"*  ''  ""«92,  the  Divisor  842.  Find  the 

DitlL^"'  """^''°''  «  1«201,  the  Quotient  28.  Find  the 

D^deni'  °'™'"  "  »«^'  ""  <3»»«ent  64862.  Fi„d  the 

SHosT  nirrsiON. 

Suppose  we  have  to  divide  92868  by  8 
^'  operation  is  set  down  in  the  foUowing  form  • 

8192306  " 


11546    Quotient. 

The  fT>Uowing  is  the  process  : 

Since  8  is  contained  once  in  Q  ^t.-m,  i 
down  1  under  the  9,  and  mentailv  nr  J  ^^r^^^^^^^^^  we  set 
the  2,  reading  the  Result  Ts  12  •  ^f f  ''^^.  *^^  remainder  1  to 
^c«  in  12,  with  4  as  rema?ndp^w  /'i^'^  ®  ^'  contained 
and  prefix  4  to  the  8,  re^d  nf  the  Lf1/°To  ^  "°^«'  ^^  2! 
is  contained  Jive  W  ?n  43  w?th  3  1/'  ^^  '■  *?*°  ^'"^'^  » 
down  6  under  f.lm  +hr-s  =,  ?'  "  *^  remainder-  w«  o^* 
-  ._.  .br.e.  aad  prefix  3  to  the  6,  reading  the 


26 


DIVISION. 


reB..t  as  86  ;  theu  since  8  is  contained  four  times  in  na      %u 

4  as  remainder,  we  set  down  4  und^r  thTc       a       S'  "^'^^ 

he  8, reading  the  result  aHs :  ?hen  sinc^  s'in  .nrf/'^',^  *° 

times  in  48,  with  no  remain^nr   ^«      IT     ^^  contained  six 

Next,  suppose  we  have  to  divide  11042304  by  12. 
The  operation  is  set  down  thus : 

12JI1042804 

920192    Quotient. 


The  following  is  the  process  : 


We  must  take  three  figures  hflfm-n  ^^  ^i.*  • 
which  contains  12  ;  thL  we Tav  12  f«Tnn.  •*'",  ^  .""^*'^' 
in  110,  with  2  to  carrv  on^  tho^  lo  •      ^'^P^.ained  nim  times 
and  there  is  uothin^^  cairf on  •  «^^  *''^''  i"  24, 

aZi  in  2,  we  therefore  e^down  6  under  th«  T'  '?^'*^^^^  «^ 
2  ;  then  12  is  contained  in  23^once  with  11  to  '  ^""^  '^'"^  «^ 
12  is  contained  in  110  ninetimTwTtflL^  '^"^  °"  j  *^«° 
12  is  contained  in  24  twice  el^ttj  *^  '^"^  °'*-  ^««%» 


Divide 


Examples-  (xiii) 


(1)  7652  by  2. 

(B)  8650232  by  4. 

(5)  7463424  by  6. 

(7)  713406960  by  9. 

(9)  7912464  by  12. 

(11)  7642800721  by  11. 


(2)  726961  by  8. 

(4)  8749320  by  5. 

(6)  8504221  by  7. 

(8)  4362017  by  11. 

(10)  4000623070905  by  9 

(12)  86089882406604  by  *12 


sep^aiSyT^''*^'''"^™^  numbers  by  2,  3,  and  4 
(18)    4268924.      (14)    620437548.      (16)     27640918264 

sepSl/r^  °^  *^'  ^'"'™^  ^'^^^'"^  ^y  ^'  ^'  «^d  9 
(16)    46528920.      (17)    981754200      (18)     234667000. 

Divide  each  of  the  foUowing  numbers  by  7,  11,  and  12 
separately ; 

(19)    7971348.        (20)     29674468.        (21)     67.36387812. 
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VI.  On  the  Resolution  of  Numbers  into  Factors. 

34.  We  shall  discuss  in  this  section   an   operation, 
which  18  the  opposite  of  that  which  we  call  mnltiplication. 
in  multipJication  we  determine  the  product  of  too  given 
factors :  in  the  operation,  of  which  we  have  now  to  treat 
the  product  is  given,   and  the  factors  have  to  he  found! 

35.  For  small  numbers  the  factors  may  be  determined 
by  inspection  : 

thus,  the  factors  of  21  are  8  and  7, 
the  factors  of  55  are  5  and  11. 

36.  When  we  have  found  two  factors  that  make  up  a 
product,  one  or  both  of  these  factors  may  be  themselves 
reducible  to  simpler  factors. 

Thus  9  and  6  are  factors  of  54  : 

and  the  factors  of  9  beinj?  8  and  8, 
and  the  factors  of  6  being  2  and  8, 

the  number  64  can  be  split  up  mio  four  factors,  2,  8,  8, 3. 

37.  Prime  numbers  are  those,  which  have  no   exact 
d'visor  but  themselves  and  unity. 

Thus  2,  8,  6,  7,  11,  13,  17,  19  are  Prime  Numbers. 

Jomposite  numbers  are  those,  which  can  be  resolved 
into  factors,  each  of  which  is  gi-eater  than  1. 

Numbers.'  ''  ''  ''  '"'  '''  '''  '''  '''  '^  are 'composite 

fo.?^'  "^I^T  ^«^P««ite  number  can  be  resolved  into 
factors  which  are  prime  numbers  :  thus 

4  =  2X2;  6  =  2X3;  8  =  2x2x2  ;  9  =  8x3. 

,vJa''-X'''  ^^««l^i"g  a  large  number  into  factors,  we 
div  de  It  by  any  small  prime  number,  by  which  we  kn^v 
It  18  exac  ly  divisible,  and  then  divide  the  quotient  bv 
any  smaU  prime  number  by  which  it  is  exactly  Sible^ 

S£?f:i^?.*^.^-7'*^  *^e  quotient  if  iTten 
"--'-=  aic  iiUii  iauiors  requued. 
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Thus,  to  find,  the  factors  of  2520  : 

2620 


2 

1260 

2 

680 

8 

815 

8 

106 

5 

86 

7 

7 

1 

Hence  2520  =  2x2x2x8x8x5x7. 

In  practical  arthmetic  we  seldom  require  to  find  all 
the  factors  of  a  composite  number,  but  very  frequently 
we  want  to  know  whether  a  number  is  exactly  divisible 
by  a  particular  number. 

The  student  will  find  it  of  use  to  remember  the  follow- 
ing properties  of  numbers. 

A  number  is  exactly  divisible 

by  2  when  its  last  figure  is  0  or  an  even  digit,  as  426  ; 
8  when  the  sum  of  its  digits  is  divisible  by  8,  as  679 ; 
4  when  its  last  two  figures  are  divisible  by  4,  as  2864 ; 

8  when  its  last  three  figures  are  divisible  by  8,  as  26266 ; 
6  when  its  last  figure  is  0  or  6,  as  30  and  186  ; 

9  when  the  sum  of  its  digits  is  divisible  by  9,  as  276265  ; 

10  when  its  last  figure  is  0  ; 

11  when  the  difference  between  the  sura  of  the  digits  in 

the  odd  places  (reckoning  from  the  right)  and  the 
sum  of  the  digits  in  the  even  places  is  either  0  or 
divisible  by  11. 
Thus  24794  and  829191  are  divisible  by  11. 

Examples-  (xy) 

Find  whether  the  following  numbers  be  exactly  divis- 
ible by  2,  8,  4,  5,  8,  9,  10  or  11. 


8. 

r< 


w] 

Wt 


no 


nd  all 
uently 
dsible 

oUow- 


4; 
266; 

265; 

?its  in 
td  the 
r  0  or 


dids- 
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117. 
(4)    1060. 
(7)    27404. 
(10)    0480. 

Note.— We  have 


(2)    288.  (8J 

(5)    28472.         (6) 
(8)     82496,         (9 
(11)     010182718. 
inserted  tlicHo   remarkB 


496. 

42846. 

84702. 

at  thia  point, 


„„  ..„«„  iiiHi^rimi  ineHo   remarkB  at  this  nnint 

because  m  attempting  to  resolve  a  largo  number  in  facriJs' 
It  18  well  to  know  whether  the  attempt  to  divide  1^2  or  8 
or  6,  &c.,  will  be  successful.  oy  z  or  tf 

in  A  rf  if""''^  '^^^  ".r'  ^«"«^"^S  the  instructions  given 
m  Art.  88,  work  another  set  of  Examples. 


(1) 
(6) 
(9) 
(13) 
(17) 
(21) 
(26) 


Examples,  (xvi) 
Eesolve  into  prime  factors  : 


18. 

36. 

54. 

91. 
108. 
288. 
729. 


(2) 

(<5) 
(10) 
(14) 
(18) 
(22) 
(26) 


24. 

89. 

57. 

99. 

112. 

482. 

999. 

(29) 


(8) 

(7) 

(li) 
(15) 
(19) 
(28) 
(27) 
6760. 


27. 

42. 

72. 

100. 

182. 

525. 

I29e. 


(4) 

(8) 
(12) 
(10) 
(20) 
(24) 
(28) 


82. 

61. 

85. 

106. 

176. 

626. 

1760. 


39.  The  process  of  Multiplication  may  often  be  made 

dioi^er  when  the  Multiplier  is  a  composite  n^beTby 

resolving  it  into  two  or  more  factors.  '  ^ 

Thus  if  we  have  to  multiply  2579825  by  66,  wo  mav 

resolve  h^  mto  tJie  factors  8  and  7,  and  proceedlhuT  ^ 

2679825 
8 


20688600 
7 


144470200 

The  advantage  of  tliis  method  will  be  more  apparent 
when  we  come  to  muItipHcation  of  sums  of  monev 
weights,  and  measures.  money, 

Examples,    (xvii) 

Multiply,  after  resolving  the  multipHer  into  fnnf^rs 
not  greater  than  12,  ~  '  '~^ 


W^Sl 


80 


% 
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(1)  847  by  14. 

(3)  6462  by  27 

(5)  8578  by  49. 

(7>  49273  by  63. 

(9)  90725  by  aeo. 

(11)  36729  by  1320. 


(2)    423  by  22. 
(4)    8497  by  36.  ^ 

(6)    28472  by  56. 
(8)    90728  by  132. 
(10)     40207  by  108. 
(12)     704075  by  14400. 
40-    So  also  wti  may  often  simplify  tlie  process  of 
division,  when  the  Divisor,  though  greater  than  12,  can 
be  made  up  by  factors  each  not  greater  than  12      For 
we  can  divide  the  Dividend  first  by  one  of  these  factors, 
and  then  divide  the  Quotient  by  a  second  factor,  and  so 


on 


t5. 


Suppose  we  have  to  divide  47268540  by  4/ 
Here  45  can  be  made  up  of  the  factors  9  and  5. 
9   47268540 


5252060 


, ,  1050412 

Examples-    (xviii) 
Apply  the  process  just  explained  in  the  division  of 


(1)  34608  by  14. 

(8)  752364576  by  18. 
(5)  285216822  by  33. 
(7)  4167028792  by  56. 

(9)  22039992  by  108. 
(11)  472634600  by  126. 
(13)  637062400  by  14400. 


(2)  6791040  by  15. 

(4)  1143995886  by  27. 

(6)  2096501072  by  49. 

(8)  1200130008  by  84. 

(10)  67667632  by  132. 

(12)  66518416C  by  720. 


VII.  Inexact  Division. 

41.  Hitherto  we  have  chosen  Examples,  in  which  tho 
Divisor  is  contained  an  exact  number  of  times  in  tho 
Dividend. 

Now  suppose  we  have  to  divide  23  by  7. 

Since  3  x  7  =  21,  it  follows  that  we  can  divide  28 
units  into  3  parcels,  each  containing  7  units,  and  when 
we  have  done  this,  2  units  out  of  the  28  remain  over. 

In  such  a  case  we  call  3  the  Quotient,  and  2  the 
"Remainder. 


too. 

process  of 
m  12,  can 
12.  For 
3e  factors, 
or,  and  so 


15. 


vision 
15. 

by  27. 
by  49. 
by  84. 
132. 
y720. 


of 


hich  tho 
s  in  tho 


vide   28 
id  when 
over. 

I   2  the 


INEXACT    DIVISION.  g- 

^^  Agnh,  U  .0  h»ve  to  divide  72469  by  53,  we  proceed 

fi3)  72469  (1867 
53 

194 
159 

356 
818 

889 
871 

18 

Hence  the  Quotient  is  ISgT ,*r.^  *i,     t> 

NoTE.-if  wemniHni  li    V^'    ^*^®  Remainder  18 

'^^^^.fnj:,^t?^^^^^^^  the  Divisor,  and 

vxG  Dividend.  proauct,  the  sum  must  be  equal  to 

Examples,    (xix) 
Pivide 

(i)  8492  by  87 

(8)  872968  by  47 
g)  7492786  by  71. 
(7)  87467  by  103 

(9)  8276253  by  728.  n'ni    n4?^^^ '^^  ^09. 
(H)    48237654  bv  4821           /VS?    ^74004562  by  1009 

Dy4821.  (12^    68725642908  by  6871 


(2)  486296  by  41 

(4)  57092  by  65.* 

(6  82749325  by  98. 

(8  978462  by  409. 


42.  When  we  emplov    •  ^^^^^^^^^^  by  6871. 

the  method  of  8ho7^S^;i"on''S  'V'^^^  ^^^«io^. 
divisor,  into  component  SS  f  •  ^'!?^^  "P  <^e 
mamder  will  be  found  bv  a  «rn  '       ""  ^^-  ^^^  <^e  re- 

^Ml).  Divide  48276  ;T^^"'^'^^^^^-^^^ 
"  48276 


21 


'8 

,7 


14425  and  1  unit  over, 


,  Whence  ^?Q;:te 

15^  1   nv  ifi    '^"owent  is  2060,  and  tho  r.^.:-^.    . 


,    ! 


II    * ; 


32 
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Ex.  (2).  Divide  572948  by  125. 
5|572948 


125- 


114589  and  3  units  over, 


^2917  and  4  parcels  of  5  units,  or  20  units  over. 


4583  and  2  parcels  of  25  units,  or  50  units  over 
50y2r3,*or7r*''"'^'  ''''' '^^  *^^  Bemainderi, 

Examples-    (xx) 
Divide,  employing  Short  Division, 


(1)    4153  by  15. 
(3)     42813  by  18. 
(5)     724972  by  25. 
(7)    2825780  by  33. 
(9)     356599  by  48. 
(11)    230047914  by  77 
(13)    44487  by  105. 
(15)    1194477  by  210. 


(2)     587595  by  16. 

U)     423672  by  21. 

(0)     569024971  by  27. 
(8)    8642396  by  35. 
(10)    8274913  by  64. 
(12)    419421  by  99. 
(14)     95379  by  189. 


ma^Lff  f1  II    ?  fi  """""^f  ^^  1^'  ^^  ^^^^  "merely  to 
mai  k  off  the  la^t  figure,  the  other  figures  giving  the 
quotient,  and  the  figure  marked  off  the  remainder 
Thus  2460197-10=246019  with  remainder  7.    * 
^^^ Again,  to  divide  42395675  by  20,  we  might  proceed 

10  42396675 


^239567  and  5  units  over, 


2119783  and  1  parcel  of  10  units 


over; 


v^ence  the  Quotient  is  2119783,  and  Eemainder  10 -f  5, 

But  the  operation  is  written  more  briefly  thus  • 
2,0|4239567/5  ^ 

^     .  2119783    and  15  remainder. 

in  dividing  by  100,  we  mark  off  the  last  two  figures 
m  divuUng  by  1000,  wfi  maik  of  th-  /a»/^A-  -^      ' 

=      -  }    "  -  iiiaiiv  «u   tUo  Hicw  ((tree  iigOTeS 


nits  over, 

units  over 
aainder  if 


16. 
II. 

)y27. 

15. 
i4. 


tierely  to 
viug  the 
ler. 


proceed 
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fem  divisor  and  dividflnd    o„j  c   j  „ 

remainder  by  a  similar  process  "■'  «"°"^"'  """l 

Div4  "D^S^Qtoltf  and  W'"''^"i  *'"'*  fo™  the 
can  find  tlie  /ourk  ^  *°^  Remainder  be  given,  we 

from  tbe  Dividend,  and^'t^aS^^-^^-t^er. 
to  the  result,  and  youVavete  l^f^S  ""  ^^'"'^"''^^ 

-suit  by  the  Quotient.  rry-^utvftt^S^wt!'^  ''^ 

Examples,    (xxi) 
"?'  P!?d^  S^rjaef "  ^''''■>»''  ^2^«.  *<"«  Q-tient 

A^\^rZ  jjSnr  ^^'"-^  «^^'«.  «.e  Regain. 
miiide?3l7^"Sait°  ""'"'"^^  «'«»«'^.  '".Be. 


•  10+  6, 


res, 

fares 


'^oL  ?2£l  MS£f^r>«'«<'nB  and 
the  Fu„daS.eSti    ^^'''^••i^Sl.aborin 

^^Zl^^^^:f>^is  to  add  both 
-auuHin  two  separata-partsTt^herClhf  rS 
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the  two  answers,  which  must  auree  mtl,  ti. 
to  verify.  If  it  be  a  verv  W  ^  ^.  *®  ^""^  ''  " 
into  three  parts  by  tJo  Wontal^V,"  '"*^.  ^  ^"^^^^ 
eeparatesums  found,  L^'"'^''  *°'l  tie  tiree 

sub*LtnTayTe  teS  bTS'"" V^  *--«"- 
difference  to  th  J  subtXnd\t'^.i*''«  remainder  or 
»-  the  same  as  thttrKrtinuend  "'''^'  °"^*"  *» 

of  numbers  :-^  ^"®  allowing  property 

Any  numUr  divided  by  nine  min  /..«    .i 

Th.s  wdl  be  evident  from  the  following  example- 
6788       6000   ,700       80        a 


+  1 


=  (666  +  |)+(77+J)^(8  +  |+#) 

=  «66+77+8+_L  ,  _7   ,    8 
9  +  r+T 
=  7Sl+5±Z±8+3^ 

i^^^om  the  i^^TT^ill^'^Triil  t;l  "- 
^Th.s  test  may  be  given  in  the  form  of  the  fallowing 

in  the  Multiplier  6vTw  L/'>        ,1"  '"™  "^  "''  *>•*> 
and  set  doum  the  TeZlnZ^i^  Z'  "^  T  *  *^  ^' 

</«i TOJWiWt/ will  i7ih.T'   ■'  ir  ^'"'^'  *"  "»■'■<!<:(, 

For  example,  if  we  woltiplv  76371  hv  h^j  *i 
duct  IS  6S220884.  "^  Oy  854  the  pro- 


i 


v^ork  it  is 
'6  divided 
the  three 

result  in 
binder  or 
ouglit  to 

ation  by 
property 

erne  Te- 
le: 


insmg 
t  aris- 

owing 

'  J^y  9, 

digits 
Mul- 

rrect, 
nined 
iivid- 

pro- 
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Sam  of  digits  io  Multiplicand  =  24, 

Sum  of  digits  in  Multiplier  =  Vl]^  ^^"^^  ^^®"  remainder 
First  remainder  X  second  remainTet  ~  ts!  ^''*'  '«°»«°der 
Sum  of  digits  in  the  Product  =  3of  ^^"^^  g'ves remainder  8. 
Thi«  a«  «  n  J  *"^  ^^"^^  ^^®«  remainder  8. 

.s  87  fof^S?"" '"^  »'  *^-  -  the  product  be  misplaced. 

asls'^rn  for*f  the '™r"ff "!''''''--''  "^er, 
being  the  same  '         '"""  "^  '''^''^  *"  each  case 

oittedorteSLa  too'XnV  "'"'•  ''  "  ^'*-  •"• 

byt  ?,=;  a'„7artSirrf'i/''^  ''^'- 

to  tte  product.  If  tu  result  LZal  to  tl^^"  '°i°"?' 
we  have  a  verification  of  the  Cf  '^it  ,■  ^"'^^'^i< 
may  also  be  proved  by  casting  outT?"  ^™™'' 
proof  is  less  direct  than  in  mullXl^  T"^! """  ^^^ 
if  we  divided  417  bv  29  the  ^^1  '?','?•  >>•  instance, 
11.  The  most  convenient  form  •  ''  I-  T"'  '^^'^^^^ 
proof  of  nine3  is  to  «f  ^th^f*"  f  ^^-^^f^^^^^^ 

r^miiV'^:dXXtenr«7''^dfvVdT  f  ^'''' 
remainder  3.  which  therefore  prj^f'the  wor^'  ^"  " 

49.  Arithmetical    Complement       T»,«        -xr.      .. 
complement  of  a  number  is  defined  to  be  thel'i?''*^"^^ 
between  any  given  number  and  thfunit  of  1' ''"'? 
superior  order;  thus  6  is  Hip  Avifi!      ?    i      °^  *"®  ^^^t 
4,  47  of  53,  8468  of  1532    "T^^'^^'^^'f^P^^Plement  of 

ences  respectively  of  f  53  15^     '"'i  ?n^^^  *^^^  ^^^r- 

the  next  superior  units' of  tbfi'  ^"?  ^^'    ^^^'   ^^^^^> 

aK4,53,^15327r:tt*te^^ 

•**,  O4o8  respectively.  **  ^""-i-^u^cuta  oi  u, 
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The  arithjuetical  complement  of  a  number  may  b« 
found  by  thy  following  rule  : — 

Begin  at  the  kft  hand  and  subtract  every  figure  from 
9  until  the  last  ;  subtract  that  from  10. 

The  arithmetical  complement  may  be  used  to  find  the 
difference  between  two  numbers,  thus  :  if  239  be  sub- 
tracted from  576  the  remainder  is  837.  But  if  761  the 
arithemetical  complement  of  239,  th  >  ; .  .  -.umber,  be 
added  to  676,  the   greater,  the  sum   ^^  1837,  one 

unit  (1000  in  this  case)  of  the  next  ouperior  ordex 
greater  than  the  difference  of  the  two  numbers.  By 
removmg  this  unit,  the  number  will  be  left  equal  to  the 
difference  of  239  and  576  ;  so  that  the  difference  of  the 
two  numbers  can  be  found  by  addition.  The  arithmetical 
complement  may  be  written  thus  1761,  with  the  sub- 
tractive  unit  on  the  left,  which  when  added  to  576,  the 
sum  will  be  837,  the  additive  and  subtractive  units 
being  together  equal  to  zero. 

This  method  is  employed  with  great  advantage  to 
find  the  aggregate  of  several  numbers  when  some  of 
them  are  additive  and  some  subtractive.  Thus,  if  we 
have — 

8796-1682-2019+8759-6104 


We  arrange  them  as  follows  : — 


A.  C.  of  1532  is 
"        2019  " 


i< 


6104 


3795 
18468 
17981 

8759 
14896 

8899 


the  aggregate  required. 

60.  Contractions  in  Multiplication,— The  multipli- 
cation by  any  number  from  12  to  19  inclusive,  may  be 
effected  as  follows  : 

Multiply  by  the  figure  of  the  Multiplier  in  the  units' 
place,  and  to  the  number  to  be  carried  add  the  figure  of 


PRACTICAL    METHODS   OF    8H0BTENINO   LABOB.  37 

Ex.  1.     Multiply  2384  by  19. 

2384 
19 

45296 
Sy^Z'f ^  '  '.^*  ^r''  6  and  carry  3. 

bell^eYC^Zt?'  r/'  -^  ™S""™°»  «aUed,  may 
twoen  30  andio  b^ad^tloT  '°  T'^  ^'>-  ""^  bi^ 
the  douM,  or  the  Zreit  of  tt  A  "T.*?'' '»  ^^  <"^i^i 
just  multiplied  ^'  ^^""'^  "^  '1'^  multiplicand 


Ex.  2.    Multiply  34578  ^y  ggg^ 


fnT'^'S^T"""''**^™- 


(I 


34543422  =  999  times  34578. 
Bx.  3.  Find  the  product  of  34578  hy  699. 
Here  699  =  700     1 

And  24204600  =  700  times  84578. 
o4678  =      1       < 

^70022  =  699  times  34578. 

99?9'''^P  T  '''''^^^'  '^"  ^^   multiplied   by  99    oqn 
^Jjy,  &c.,  by  annexing  2,  3    4    Jtm     «•  i^  ^'  ^^^' 

multiplicand,  and  subtrarhn,;  ti        '  ,?P^^eis   to   the 

this  product.     AndTn   a  sl^l,*^'  multiplicand    from 

e  multipHed  by  ano^r  'l^^l.Tj^'L^^^^^^  -" 


be  nTultipHed  bv  anothpr  n  ""/^  ^^^  ^"^^er  c 

thfi  fi.„i  I-.V--^""^*?^^  ^composed   of  a  rerpf.,-f,n« 

-  -o  .^.  ..J,  -.uy  omer  figure  in  the  highest  placed 
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I 


E^.  4.  Multiply  9C48287  by  378427. 

9648287 

(878)(42)(7) 


675U3009 
=  405018054 


7  times  the  multipland  = 
42  times    the  multiplicand  =  6 
times  7  times  multiplicand  =  6 
times  67508009 

878  times  the  multiplicand  \ 

=  9time8  42  times  the  I  oaAr^aoAQa 
mulultinlicand  =  9  timeo  f  =  8646162486 
405018054  J 


8649280169549 


To  Square  any  Number  ending  in  o, 

Square  the  5  and  write  'down  the  result  ;  then  in- 
crease  the  number  to  the  left  of  5  by  1 ,  and  multiply 
this  sum  by  the  number  to  which  the  1  was  added. 
Set  tliis  product  to  the  left  of  the  26  and  the  number 
thus  formed  will  be  the  result  required. 

Ex.  Find  the  square  of  75. 

5  squared  =  26. 
Add  1  to  7  and  multiply  by  7  and  place  the  66  to  the 
left  of  the  25.    6625  is  the  result  required. 

51.  Abbreviations  in  Division.  Since  4  x  25  is  100, 
and  8  x  125  is  1000,  the  division  by  26  will  be  effected 
by  multiplying  the  dividend  by  4,  and  cutting  off  the  last 
two  figures  from  the  product.  The  division  by  125  will 
be  effected  by  multiplying  the  dividend  by  8,  and  cut- 
ting off  the  last  three  figures  from  the  product.  In  each 
case  the  figures  cut  off,  when  divided  respectively  by  4 
or  by  8,  will  be  the  remainder,  and  those  left  will  be  the 
quotient. 

Any  number  can  be  divided  by  9,  99,  999,  &c.,  by 
successively  dividing  the  given  number  by  10,  100, 
1000,  &c.,  respectively,  and  taking  the  sum  of  the 
successive  remainders  for  the  true  remainder;  except 
when  the  sum  of  the  latter  exceeds  the  next  higher 
unit ;  in  that  case  both  the  quotient  and  remainder  must 
be  increased  by  unity. 


I 
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Ex.  U  ido  65874  by  99. 

100)658,74 

6,58 

6 


8S 


685,89 


bofw""^  ^^  1"°"  ""^  *^^  P^^tial  remainder  is  18ft  «n^ 
both  the  quotient  and  remaindpr  rr,„o7  u  •  **^'  *^^ 
unity.  The  reason  nf^^T  "®*  *^®  increased  by 
the  student.  ^  *^"'  ""'  ^"^^^  ^«  ^  exercise  for 

oth^er,"w:dTh^^^^^^  ^^^S  r^  °"^^^'  by  an- 
8hort;n    tS^  pi  which  materiaUy 

subtrahends  aTeStPd^n^     T^^?^  ^  *^^  P^^««Jl 
ders  retainedTn  tWorkng         "^  ^'  ^'^  ^^'"^• 
Ex.  Divide  108419716121  by  6788. 

6783)  108419716121  ( 18748006 
60589 


2121 
m.     -    ,    ,  3206  final  rem. 

5  and  6  give  46  :  46  fr^o'm  50  givL  4  (^wn.)  "^'^ 

6783  )  50581  ( 8 
4817 
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We  say :  8  times  8  is  24  :  4  from  11  gives  7  (put  down) 
and  carry  8  (instead  of  2).  Then  8  times  8  and  8  givo 
07  ;  7  from  8  gives  1  (put  down)  and  carry  6,  &o. 

Examination  Papers. 
I. 

Ar?J  ^FfiT'i"  "^"u^"'  4237496;  and  in  figures,  six  hun. 
dred  and  fifty-three  thousand  eight  hundred  and  twelve. 

('2)  Find  the  sum  of  24753,  86729,  4237,  and  80462, 

(3)  Find  the  differenoe  between  86293  and  78461. 

(4)  Multiply  8627  by  493,  and  60042  by  307. 
(6)  Divide  8423793  by  9,  and  2669582  by  368. 

II. 

(1)  Write  in  figures,  twenty-five  millions  two  hundred  and 
ioimm  '"^  ^"''^'''^  and  thirty;  and  in  worda. 

(2)  From  seventeen  millions  and  seventeen  take  eieht 
thousand  and  eight.  ^ 

(8)  Multiply  6549  by  4037,  and  27004  by  3700. 

(4)  Divide  82456789  by  96,  first  by  long  division  and  then 
by  short  division,  and  show  that  the  results  agree. 

(6)  Find  the  sum  of  one  million  and  si::,  fifteen  thousand 
and  eleven  one  hundred  thousand  and  ten,  and  sixty  thou- 
Band  four  hundred  ;  and  divide  the  result  by  9. 

III. 

(1)  Write  in  words  10010201401 ;  and  in  figures,  one 
million  twenty-three  thousand  and  one.  Add  tocrether  the 
two  numbers,  and  from  the  sum  subtract  their  difiference. 

(2)  Multiply  740296  by  2089,  and  426004  by  3704. 

(3)  Divide  78297426  by  86,  employing  short  division. 

(4)  From  one  hundred  and  twenty-six  millions  four  bun- 
f^d  fSSr  ^'"^  ^^^"^^"^^  ^^^  *^^'««  *»ke  ninety-five  millions 

(6)  Divide  the  product  of  723  and  847  by  48 

IV. 
MD^CcSxivni.^'"'"'   *^'    ^'^"^^^^    represented    b, 
(2)  Divide  987664821  by  132,  using  short  division, 


down) 
8  givo 
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:  hun- 


i 


d  and 
7orda, 

eight 


then 

isand 
thou- 


one 
r  the 

36. 


hun- 
Uons 


by 


(8)  Beduoe  to  prime  factors  56,  78,  and  114 

(a)  Multiply  8976589  by  9876. 

(8)  Resolve  into  eleinoatarv  faotnra  ll  .   _.• 
iO,  90,  and  120.  ''  '*°'°"  (••  «•  Pnmo  numbers) 

(4)  Eipros.,  in  Boman  Notation  2J,  47,  and  178 

eaStiktogKiok:'"  ""^  '"  ""'»"  "-^'"■^^  «««», 

VI. 

be^i'  elf  :i°n^stlTSlt Sr "'"P"°''i'»°  »'  '"»  "■""• 
by |0590  e.,,l„il"«.S'„  ='S:b'sL"p'  oT^p^T 

prSLt"""^ '"'"«"  ''^"'^^•'«-  '"-lines  ^raS 

VII. 

worth  per  afre  ?  °'  '"■"'•    ^^l"^'  "'a^  'he  land 

it  tfie'l'^'mmpTeLrill  '^^"  "»"  '»^  -" 
liiauy  oi  faoa  did  he  buy  ?  v^^-t/u.     ^uw 


i 
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(4)  It  was  found  that  after  789  had  beon  mhir'vM^A  mk 

accordmg  to  thoir  ages.     What  dooL  eich  get  ?  '^ 

VIII. 
(1)  There  is  a  number  which   whnn  /l{v{.i«j  v    ^       t  ., 

of 'cy/e'ir:- worth  ribTnf"  '"'"•>,'"  °°"''°-  "■"»  *  "»• 
™gar  are  worth  76  VifVar*""'     "^  ■"""y  P""""!'  »f 

(8)  Find  the  number  from  whinh  if  ih«7«  k«  *  i       x, 
remainder  will  be  45209  le88^7645  ^  *^^'°  *^^ 

anlf'.o^d"«rortheT/or  HZ  !?'«,"«  "^'r"  "?"">"• 
doing  lost  »2  per  head     F'„7^1,„  I  *l®  ^?°'''  »""'  ""y  »<> 

IX. 

this  rule.  ^        '    '    °'    ^^P^ain  the  reason  of 

(2)  Of  what  number  is  99995  both  divisor  and  quotient? 

tance  John  takmg  3  steps  for  every  four  of  Ws's?      ^  " 
n  V^  A  merchant  failed  P,nd  his  goods  were  worth  ftTV-n 
Out  of  this  he  can  pay  his  croditofs  37  cinis  on    ^e  dlllkr' 
One  of  hiB  creditors  got  «1998  as  his  share      Fhid  the  mer-* 
chant  8  indebtedness,  and  what  he  owed  the  one  credit^ 


J 


J 


r/icted  875 
r  was  8G2. 

15  years, 
h   $85,700 


4  and  the 
iod  by  10, 
bwoon  tlio 
88.    Find 

nd  4  lbs. 
Jounds  of 

taken  the 

ddle,  and 
he  horse. 

number, 
md  by  so 
st  he  sell 


I  &o.,  by 

number, 
eason  of 

aotient? 
ns.  To 
18  much 
:h  as  to 

t  steps; 

ihe  dis- 
> 

$7770. 

dollar. 
le  mer- 
litor. 
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X. 


thl'LrLtosT  of"{i:l:"  U  ""r'"-«'  ^°-  '^  y-'  prove 
Kxplain  and  ^ivo^easorfo^lhe'L?^'"?  ^  ^^"  «&' 
to  which  it  is  hable.  '*"  '^"''''  '^'^^  s^^w  the  errore 

262144  -  524288+.04'85?«t;Xl  Sl-Sao^''"  "  ""'^+ 
N)  Divide  78C((i43457  by  0999 

diis.;'^  ns^tir?r.iii^r  :5'^  ^^-^^^  -^  the 

amount  to  516;  find  the  diWdend.'     ^  ^^  '^««  ^^g^t^er 

IX.    On  the  Method  of  Findini^  iha  w  u 
Compactor  of  T™ii^f-* 

Tius  8  is  a  factor  of  Jg      ""^  '^"""«  ""y  ^^  former. 

ita'-^/r^--     T'^-  3  i- C^„«-rat7t 

.    "^^^  Highest  Common  Factor  nf  f«,^ 

IS  the  highest  number  which  win  .      ?f  "^.-'^  ""^^^^^ 

them.  '^'''^^  wiU  exactly  divide  each  of 

brilfl^I-f.^'^--'  «--<«>  Factor  we  shall  write 

%e^lra1?d°7wrof:  =•."  ^;.'"''y  •-^  '".n^  by  i„. 
tUo  following  exa^nir  r T'?"^  *^«  ^'"'ient  may  work 
givaa  in  Arf.  88^''°'  ^^'^'"8  '»>«  tests  of  diyisibluty 
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(2)  12  and  30. 

(4)  86  and  90. 

(6)  7.14,21. 

(8)  32,48,128. 

(10)  24,61,105,729. 


Examples,   (xxii) 
Find  the  h.  c.  p.  of 

(1)  8  and  14. 

(8)  40  and  60, 
(5)  48  and  144. 
(7)  15,27,105. 

(9)  16,64,256,1024. 

fivide  t/^  greater  of  the  two  number,  b,j  the%,s  arul 
the  Dmuorby  the  rcnainder,  repeating  tldZ^'^M 

^Thns.  to  f  ud  the  h.  c.  f.  of  689  and  1573,  we  proceed 

689 )  1578  (  2 
1378 

195)689(3 
685 

104 )  195  ( 1 
104 

91)104(1 
91 

13)91(7 
91 

Hence  13  is  the  h.  o.  f.  of  689  andTsTS. 
foZ':i:t:Zottl':  ^'^^^  ^^'-^  ^^P-^«  -Pon  the 
Afommon  factor  rf  any  two  numbers  is  also  a  factor 

Thus,  7  is  a  common  factor  of  28  and  91  • 

.  18  also  a  factor  of  their  sum,  28+9J,  or  119  • 
7  18  also  a  factor  of  their  diJerencZll-linr  «. 

-—    --—3 


J. 

>,  7:i9. 

t  often  be 
3  find  the 
rse  to  the 

J  /e««,  awe? 
ycess  until 

'    H.    C.    F. 

'e  proceed 
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I  factor 
iiples  o/^ 


HIGHEST    COMMON    FACTOB.  45 

Any  uurabor  which  i^Tf    1       ,^/  ""^  °*^''  "^'^^^^^^^  «'  28 
of  th^ir  difference  195,  °'  ^'^  "'^^  ^^^3  is  a  factor  also 

:nd  V^l^^^l^y  -Uiple  of  195  -.  ,..  585. 

Hi  H  ''1'"'^  °'  ^"^'''^  difference  104 
and   here  ore  of  104  and  195,     '        ' 
and  therefore  of  their  differeAco  91 
and  therefore  of  91  and  104        '      ' 

onS?  ZnZXl  ^::h^  °'  "-»  and  91.  H  is  a  ,«o.„, 

S'!  »'""  »  factor  of  18,  Ld  Soetst'f^"-^^?'?''"  «««  «""« 

t  /.  "  *°  ■"*'"""  ^«»"'"  ^-'^  Of  Wa'Aa  '"""  °' 
In  the  precedinc  nroof  if  «,,  „  u      ,.  ^°'^' 

are  of  no  Lportan'ce'To 'the  ^  L't'    wrT*^  *^**  *^«  ^"o^-n., 
difference  between  a  certain  nuX'r  ,!!  /'^  ''""P^y  ^^^ing  the 
multiple  of  another  number  uS  !.       f-  •'  *  dividend  and  a 
therefore,  need  not  always  beT«8  L^  t'l"^''    '^^^«  ^'^Itiple 
be  sufficient  to  find  the  difference  beWP^^H^^^^^^.^*^'  «°d  it  ^ 
«<?ar^,<  multiple  of  the  divTsor       4H«n?  tl^e  dividend  and  the 

«m«  .ho«..,e  .«w.  ^  TCi  .hr^rd?„;°„f4,r  °°""'- 

780 

91)195(2 
182 

13)91(7 
91 


Samples 
•Find  the  h.  c.  f.  of 

(1)  884  and  1296. 

(8)  7465  and  47223. 

(5)  6906  and  10359. 

(7;  49608  au(U69416 


(xxiii) 

(2)  2272  and  8552. 

(4)  12821  and  54345. 

(6;  1908  and  2786. 

n^^  i!?2?^   ^""^  40115. 


^0)    1.81227  aVdT67W    ,%    "S  ^  ^ 

^^^'^nlZlll:^^^^^  \^   -quired,  we 

H.  0.  F.  of  this  resuli  Id  ?h/  ol^t/^.'^^.^ '     ^!--  the 
fi-  o.  F.  required.  ~  " '""  ""^««r  will  be  the 


16 


LOWEST    COMMON    MULTIPLE. 


For  example,  if  we  require  the  h.  c.  f.  of  351    459 

^7,  and  then  we  find  the  h.  c.  f.  of  27  and  1017  to  be  9 
which  IS  therefore  the  h.  c.  p.  required.  ' 

Examples-  (xxiv) 
Find  the  h.  c.  p.  of 


CI)    16,  20,  28. 
(3)    865,611,803. 
(6)    492,1476,1763. 


(2)    14,  42,  66,  188. 
(4)     232,  290,  493. 
(6)     148,444,592,708. 


X— .Lowest  Common  Multiple. 
y..^^'J"  ""T^f  ''  ""^^^^  *^'^  ^""^^^P^^  of  another  uum- 
&st2ls'\tj^pTeor3!^^^^^  '''''''''''  ''^^'^''^- 

A  number  is  said  to  be  a  Common  Multiple  of  two  or 
more  nunibers  when  the  former  is  exactly  divisible  by 
Ts  and  4 '  ^^''''  ^^  ''  ^  ^"^^"^^^  ^"1*^1«  of 

The  Lowest  Common  Multiple  of  two  or  more  num. 

eS  of  tirem.""'  '"'  ^^"''^  ''  '^^'^^^  ^"^'''^^^  ^y 

lo'^^^"  In  •''  Ji^^  t"""^^'*  Common  Multiple  of  4,  6  and 
12  and  60  IS  the  Lowest  Common  Multiple  of  15  20 
and  80.  -^  *",  ^v 

The  words  Lowest  Common   Multiple  we   shaU  write 
bnefly  l.  o.  m.  "'^ 

56.  To  find  the  L.  c.  m.  of  two  numbers  wo  have  the 
foUowmg  Eule. 

Divide  one  of  the  numbers  by  the  h.  c.  p.  and  multirdy 
the  quotient  by  the  otJier  number.     TJie  result  is  the  l.  cm. 
For  example,  to  find  the  l.  c.  m.  of  24  and  36. 
The  H.  0.  p.  of  24  and  86  is  12. 

Now  24 -^  12=2. 
.*.  L.  c.  M.  of  24  and  36  =  36x2=72. 

Note.— The  symbol  .-.stands  for  the   word  therefore. 

12xi';Vo  ^li3r='i2Xoifo^^"^l'^  A2X2  and36  = 

..«i--s:s«jj      i*A«,,ia,^^,   aiiu  uuviouBiy  me  least  com- 


351,  459, 
d  459  to  be 
ni  to  be  9, 


J8. 
'  708. 


ther  uum- 
the  latter. 

of  two  or 
ivisible  by 
fultiple  of 

lore  num- 
visible  by 

4,  6  and 
of  15,  20 

ball  write 
have  the 

multiply 
le  L.  c.  M, 
!6. 


iherefore, 
and  36  = 
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•luiuoers  ,  or  the  least  common 
mnlHple  ol  24  and  36  =  12X3X2  or-?iH«  =  72 

tipt^/'r:^^  se.""*'"  """"'"  '-  *"  '2.  wbioh  i,  a  mm. 

Prta:Ior.ro°UV  "■""•S".  2  time.,  and  Sand  2  being 

Wherefore  the  l.  c.  h.  „,  24  and  36  =  ?^^^  or  the  leaat 

The  follows  form  i,  perhaps,  more  convenient  in  practice 
L.  C.  M.  of  24  and  36  =  ^-^  =  24x  !i. 

of?h{;„^brX°"ed'^rt^:  ri'''t''"'?4"'  °'  »"h- 
the  other  by  their  higlesl  common'Str.  *      "  '""'^'"« 

Examples,  (xxv) 
Find  the  L.  C.  M.  of 


(2)  88  and  108. 

(4)  195  and  735. 

(6)  3432  and  8575. 

(8)  2304  and  4032. 


(1)  27  and  54. 

(3)  633  and  844 

(5)  1000  and  2125. 

(7  936  and  2925. 

(9)  2443  and  4587. 

^..0.  „  of  the  res;i«„g-„ll^  aid'  oTn  ''if."/"?  'he 
ongmal  numbers,  and  so  on  «,««  f  *  V'"'^  "^  *'»e 
I..  0.  M.  required.  '  *^  ^''^^  "■«=""  being  the 

4ht";r^°oeed  L^s^  ''  "^  "'  "'  '^'  ^'  ^'  -^  64.  we 

*heL.c.  M.  ofl2and20is60, 
of  60  and  36  is  180, 

.  *i.  ®^  180  and  54  is  640  • 

•  *.  the  L.  0.  M.  of  19  9n  oe      j^;? 
r»„f  .  .         ''•  "•  °'  ^^'  -^0,  86  and  54  is  540. 

coedt;r  So'wlt '^ir-""^  -»«  --enient  to  pro- 


.'i&^UMmi.: 
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and  the  numbers  that  are  not  <^.aeMy  divieibU  hy  the 
aTJnf  ^  *'^^  •  ««^  Proreed  in  this  way  till  you  got 
a  line  of  numbers  wh^ch  me  prime  to  one  mother.  Then 
'^.T^.'T^  Product  <^  all  the  divisor,  and  the  numl^n 
m  this  Ime  will  be  the  h.  o.  m.  rehired. 

Thus,  to  find  the  l.  o.  m.  of  12,  20,  30,  54. 

2  12,  20,  30,  64 


6,  10,  16,  27 
8,  6,16,27 
1,    6,    6,    0 


.*.  L.  0.  M. 


1,     1,     1,     9 

2x2x3x5x9  = 


*640. 


The  following  is  somewhat  shorter  : 
nJI/^"^  f^^^^mfter*  in  a  Uns,  then  strike  out  any  that 

struck  out  by  any  numb^  that  will  exactly  divide  one  of 
them;  under  any  that  it  exactly  divides,  place  the  qwi 
TJ      I  ^'•^  *^  ''''''''''  som^  fad  J  common  til, 

S/T  ^'  rf ''^''  «-^'^"  *'^**^'»^  ^^'  'A«  factor;  end 
bring doim  aU  the  other  numbers.  J     ^^ »  ^na 

proceed  in  this  way  with  the  new  line  ;  and  so  on  until 
but  unity.     IhentJ^  continued  product  of  the  numbers  in 

Thus,  taking  the  numbers  in  Section  67 : 
12  j  12,  20,  30,  64 


li.  0.  M. 


^,    6,    9 
9X6X12  = 


.640. 


To  find  the  r.  o.  m.  of  4,  8,  10,  J2,  16,  20,  24,  25, 80. 
Again, 

12  j  i^^J^^Xl^Cy,j20,  24.  25^}0 
.-.  L.  0.  M.  -  25x4x12-1200. 


sibU  by  the 
y  till  you  get 
>ther.  Then 
the  nwnlten 


ut  any  that 
3  those  not 
vide  OTIC,  oj 
e  the  qw/- 
nmon  to  if, 
lotor;  and 

io  on,  until 

n  rmasuref 

lumbers  in 

the  given 


4,  25, 80. 


EXAMINATION    PAPERS. 

Examples,    (xxvi) 
Find  the  L.  c.  M.  of 


40 


(1) 
(3) 
(5) 
(7) 
(9) 


84,  156,  63,  99  «      J?'  fS'  ^^'  ^6'  72. 

^t  51,  119  210.  8      ?!'  ?f '  f^  69,  132. 

H  126,  198,  280,  330.     (/§    5^i%^&fo^j5,^|^^^^^ 


Examination  Papers. 


I. 

at  a  step,  B  27,  and  0  80  ?      °""""">  A  takiug  88  inches, 

;4,  -rii^x^r 'tfL?o  ■*"" "»» «="«^  -p-'- 

the  larger  wheel  wUl  two  coi  wl7i  """^  "™'""'>™  <" 
again  ?  """  °°S«  which  once  touch,  tonch 

^^t-t-2/^Sli^,^i;^^)-^«^ 

Bm<S,etttrbag^",17rhe  thlf'"^';  ,""^'-  *«  *''- 
measure  the  aamf  ;?th;ura  reSaiSI        '  """  "'"  "'«'' 

bul?ihe!ptt%feaTh!tws""aT  11^.7  """,'"'-'•  ^  -" 
each  ?  '  ''''^^  ^'^  *22  each,  or  horses  at  $75 

yidl,^tteo^r^^^^^^^  of  5280 

352  yards,  and  the  third  264  yardr^d T"  '\'^^--^ 
tbeir  once  coming  all  together  ami' f?r-  '^®.*'"i«  between 
again.  ^       tOoetner,  and  their  coming  all  together 

(6)  Find  the  least  number  w)„«u  ^;-n   i  •     ^- 
-^<l  4008.  Will  leave  the  «ame  rem;;;,der  32!     "^  ""'''  '^^^' 
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EXAMINATION    PAPERS. 


III. 

.,/mi!it:''^rdroro"'iUu'."''"  '"^  ^•™-  -"-'■ » 

(5i)  The  L.  c.  M.  o[  2'd  d  n  a  a  a 
prime  to  them  is  10440    '  Wh^ti.U'  "^"^^  ano"ier  numbej 

/q\  TT       ,  ,  *''""'t  IS  this  number? 

(3)  How  do  you  determine  whet]i«r  .  .      T     ■ 
composite  ?  wnetner  a  number  is  prime  oi 

coi^Se;1^5i:i!S;'S--^ers^a.  prime  and   which 

Plicl  S^w^Ik^^oun^d  T;  iln^/S)^*  *r"-^^^  ''^"^  *^«  «-« 
they  walk  in  the  same  direction  A  «T  .  '  '"  circumference ; 
hour  B  at  4,  and  C  at  3       In  ^hlt  1 1'  '"u   "i^  "^^^««  P*^' 

bottei^teXl^^^^^^^^  -^"  -asure 

grains  m  one  pound  Troy,  and  144  lbs   A v^ •^7'  ^'^"^  ^^60 
as  many  grains  as  175  lbs.  Troy!  ^^oirdupois  contain 

IV. 
(1)  Define  Factor,  MeaRuro   ivr^n-  i 
numher  is  Prune  and  wCn  '^;^""^jP^^' ^-l  e'cplain  when  a 
prime  numbers  end  ?  composite.  In  what  digits  must 

onf fflTStlo?^  WhaHstrottr'r^^'  ""^  '"'"  »' 

enS  a'^'d"  t'htd  LI  Js^^fSrS  "h'^^' '"  --=»»'- 
mile,  how  many  miles  li„d  ff!'  •  "  being  5280  feet  in 
-pots  which  we'^e  on  thf  g^mdTt  rV^""^"  ,""«  ='"^° 

C.  0  in^thTsat'e't Lr -^tat  ^L's^^  'n^  ^  "'^  ^^'  ■""• 
will  furnish  exact  days'  labor  ette/fn?*"'?  """'''"  "-""h 
or  for  all  working  fo/ether  ?  °*°''  ""'"^"g  »lone 

23teprj/^^ir,f--^.-w^^^^^^^^ 

contammg  276  lbs.  at  8  cent!  per  ^It «  '"'^'"'  '*"'' 

V. 
(2)'  St  ""  ""  "'  '''"  '»  ^«-"""  "Option. 

«^U^^S:in-ri:i^-^-tt:i^i'S,%r- 


iors  which  a 
her  numbei 
is  prime  oi 
and  which 

^  the  same 
umfereace ; 
5  miles  per 
be  together 
miles  will 

ill  measure 
being  5760 
'is  contain 


in  when  a 
igits  must 

d  half  of 

ircumfer- 

3  feet  in 

the  same 

starting, 

lUt? 

r  32,  and 
er  which 
Qg  alone 

6  lbs,  at 
ar,  each 
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10974 
36. 


same  places  when  &999  il'taten  from  mJt^lT,  '"  ""' 

6,  8,  0,  10  and  12  feet  resneo  ivelv      If^Ihn'  "'°  '"'''™™«  »' 
the  same  straight  line,  (1)  how  often  wil    ?  ,'■""'^ "'?>•'  ''"", 

^Jnnh^JixfnTh^tJr/""-^^^^^^ 

.3»!'i3^ra^5Vf  rnTK.^;,'!!'  fo,Wln,f„„,„„..  ,. . 

XI.— On  Fractions. 

58   Numbers  are  the  measures  of  quantities. 

beit.t;ri;":f;ffifa'^thor  ^^  -««^^^  as 
,«r^tir;oTrosT^eZSz.''f  t",  ^''"'^'="-™ 

is  contained  in  Z  aTZv  '»""y  t'>»^'s  this  Unit 

«.e  quantity.  ^       *"^'  ''  """"^1  «'«  ^easube  of 

fou!z'gii':;rti:nT:sts^''''^'^'  ^-^  ^™  *>>« 

by  the  kit  which  we  caU  aX  i"^';™''°f™°»'^y 
that  a  man's  mcLTisZedZ'jfj  '™''  "''™  ™  ''"y 
that  he  receives  veai-lv  a«nm  IT  "  ^'''"■'  ™  "ean, 
the  .mity  five  hSSd  Z?      T^'^'  *'"''=''  """'"ins 

maf be^Sr.^  rn^a'ar^'  of  measurement 
For  instajice,  if  weTke  fp,?'*"'^^  "''«'"'»<''»• 
which  we  measm-e  sCs  of  ml  ""''  "'  *'«■  ^»''-  by 
to  be  divided  into  twZtv  eauX2;.r  '"¥""'  «"«  •"■« 
of  tl.ese  parts,  onXSrofa^Po^'l/^  "f  ^"^ 
wUl  be  two-twentietis,  areeZiVi  h»Tr '  f  "^  T^  I'a'^s 
found.  Such  parts  are  nlfi  J?^  '  "^e-tweutieths  of  a 
„»!,.-  T»  .y'^  Jfn-ns  are  calieu  Fractiono  «f  „  t> j 

"•""  """■  '^'l  '«  give  the  foUowin?"defiSi«on :       '  °'' 


52 


PBACTIONS. 


uiviuui,  lb  called  tho  Denominatoii  of  tlio  fracMnn   «„.i 

«.e  aoncinato.  and  se^L^r/t^XTt^^^l 

brf^^  K:',L"^  '"^^''  Fraction-Sy^bols,  or,  for 

60.  T]]e  symbol  A  is  read  one-half. 
The  symbol  j  is  read  one-third. 
The  symbol  ^-  is  read  three-fourthsr 
The  symbol  «  is  read  six-sevenths, 
and  so  on. 

is  ^:=irtCKiirtot:t'  '^^  ^— ^ 

possible,  of~tSuT„nl^'  ""'"'  "^^  ''  ^"  "=  ^^ 
62.  To  show  thatf  r:=^ 

Then  I  w,Il  represent  2  of  these  parte „. 

equ'Tpkrt!  "^  "'  ""^  «  P"^*  "-^  ^^vided  'into  4 


OJ.^ 


unit  into 
Qe  or  more 

le  Unit  is 
Lction,  and 
parts   are 

ERATOR    of 

r  symbols: 
tor  above 
iorizoiitaJ 

le  numc- 

h  or,  for 


Fraction 
jrator  is 
merator 

orations 
ar  as  is 


into  4 
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.-.  2  parts  are  equal  to  8  subdivisions 
ftna  ,.    a__  8 

We  draw  from  this  proofVwo  inferences  : 
hJ^^V^r '^T^^^^''''  *"^  denominator  of  a  fraction 

A  ?^i'  ^^''o  ^^^^  *^^  important  tlieorem  established  in 
length."^'     ^  ^'"^  '  '*''"^^^^*  ^^'^^   «^«  «^e  unTof 


U 


B 


A  E  "d^  jt 

Let  the  line  ^C  be  divided  into  5  equal  parts. 
Then,  If  B  be  the  point  of  division  nearest  to  C 
AB  iB^  of  AC 


(1). 

paft^*'  ^'*  '^'^  ""^  *'''  P^"*'  ^'  subdivided  into  4  equal 

Then  ^C  contains  20  of  these  subdivisions 
and        AB  contains  IG  of  these  subdivisions  • 

•*•  AB  is  l^  of  AC \,    ^     ^2) 

Comparing  (1)  and  (2),  we  conclude  that 


15       Ifo* 


rato^a;^d^lf  °"''  i^  '^  ^'"^''^  ^'^^^  wiien  the  nume- 
rator and  denommator  have  no  r-ommo-  *«-*^-  - 


ff4 


PRAOTIOWS. 


I 


s 


H  represent  fractions   in  tlieir  lowest 


Thus 
terms. 

/>iyt-(/e  i-^e  Numerator  and  Denominator  hy  their  h.  c.  f. 
Thus,  if  wo  have  to  reduce  i-^    to  its  innr^o*  * 
know  that  9  is  the  h.  c  f  of  18^«nS  si  lowest  terms,  w:> 

Again,  to  reduce  ^^  to  its  lowest  terms,  we  find  25  to  b, 
JelJea^a^ti::.^'  ™''  ^"'  ""^  "■"^^^  ^  -"'  ^^  ''' 

When  we  see,  hy  inspection,  or  hv  an  armH,.ot;««  „« 
the  tests  of  Jivisibihty  ^iven  i,'.  Art^SStlS  a  factor  is 
common  to  both  Numerator  and  Denominator  we  may 
divide  both  by  this  factor  and  reduce  the  fraTtio^to 
ing The  re.'  T         """^  ""•°''«''  *'"  P™«^«'  of  find" 

Thus,  to  reduce  the  fraction    ajo    we  sefl  fV.»f  k«*u  ♦ 
are  divisible  by  10,  and  .-.   2  7o^i5'^,'7  **"**  both  terms 

Now  27  and  986  are  both  divisible  by  9  (Art  38), 


and  .*. J^Xr-^s 


Examples,    (xxvii) 
Reduce  to  their  lowest  terms  the  following  fractions: 
W**  (2,^  (8,  ^„  j^j 


^5)    6  184 


(6) 

(9)    -9495 


72 
1680 


42 
6409 


(7) 

(10)fi7  8 


(8) 


7r7ir 

319 


65.  Two  Fractions  may  be  replaced  by  two  equiva- 

^^Fmd  the  L.  0.  M.  of  the  denominators  oj  the  given  fra^. 

^J^fethci..  c.  M.  hy  the  denominator  of  each  fraction, 
Muyy  the  first  Numerator  hy  the  ,irst  Quotient, 
Multiply  the  secoPd  Numerator  by  the  second  Quoti^t 


FKACTIONS,  •. 

The  two  Proflucls  will  ho  the  NumerntorH  nf  ,h 
Unl fractions,  whose  common  dmoZZtZi.tJ        "^"*''' 
t1^  oriyinal  denominators       '''"^""'^^^^'^  ^*  '^^  ^-  c  M.  o 

The  same  rule  holds  for  three,  four,  or  n.ore  fractions 
Denominators  8,  7,  '^ 

L.  0.  H.  66. 

Qnotients  7,  8. 

New  nnmerators  21,  82. 


Equivn,lent  fractions  21 


-23 


3 
7 


4 
IT 


13 


13 


4 


Denominators  8,  9,  72. 

L.  c.  M.  72. 

Quotients  24,  8,  1. 

New  Numerators  48,  82,  18. 

Equivalent  fractions  *  8      »2 

■D  1       ^  -Examples-  (xxviii) 

mo^.tro4iuTor'™*  '™''"''"=  -'«>  «•«  lowest  com. 

LV    f    t,      '"    *     ''    ^V        (8) 
f.    4§    i*    ,W  Is) 

^      ?     7     ^     115-  (7)    w     .-a.      7        II 

66.  To  compare  the  value,  nff    ^    ^    ^    ^V 

we  conveit  them  into  equivalent  Z  ?  ^^^^.  ^^^etions, 

men  denominator  •  then  f?/J!        factions  with  a  com- 

tl-  original  i.action'/^^^^ 

numerators  of  tiie  new  fractions  ^  ^^^^^Panng  the 

For  example,  to  compare  the  ;alues  of  f  .  and  » 
Tbr3  equivalent  fi-actions  are  ||   e  3   .  0       ^  ^  ^"^  ^ 

,,fe  descending  or^rofvalurof^-meratorsisoa,  60. 


3 
y 

5         7 
5T      -BIT 


the  descending  ord.r  of  value 


I 


of  the  aiven  fro»«v^ 1^ 


■•rvfiviIS 


-#- 


'«»«ft,*a»ii»,.,jk_^. 
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ADDITION    OF   FRACTIONS. 


67.  Wg  may  also  compare  fractions  by  reducing  them 
to  fractions  with  a  common  ^TumeratorUndlXuZ 
the  greatest  value  to  that  one  of  the  rcsiltinc  fracS 
which  has  the  least  denominator.  °  "actions 

Thus  to  compare  the  values  of 

i    n  and  1^ 
The  equivalent  fractions  are 

AV    1^  and  1^ 

.-.  the  descending  order  of  the  given  fractions  is 

- 


81 


i 


Examples-  (xxiz) 
Compare  the  values  of 


(1) 

^ 

4 

A 

(2) 

(8) 

t\ 

\  3 

IS 

U 

(4) 

(6) 

7 
^7 

0 
¥3 

n 

(6) 

Iff 


2 


7 

7 

S 
5¥ 


Ta 

TT 


n 

7 


ADDITION  OF  FRACTIONS. 

68.  Tlf  rule  for  adding  two  or  more  fractions  to- 
gether IS  this  :  "" 

Reduce  the  Fractions  to  equivalent  fractions  hamng  the 
Lowest  Common  Denominator.  ^ 

Then  add  the  numerators  of  the  equivalent  fractions  and 
place  the  result  as  the  Numerator  of  a  fraction,  whose 
Denommatorts  the  common  denominator  of  the  equivalent 

71*(jLCt%07to  9 

The  fraction  icill  he  equal  to  the  sum  of  the  oriainnl 
fractions.  y»'*u» 

For  example,  to  find  the  sum  of  l  and  i 

and 


1  

^  — 
I 


4 

lU 


1—3 

A     J       3     7 

17 


4-  i —   *    J.     -. 


Examples-  (xxx) 
Find  the  sum  of  the  following  fractions  : 
<^>    i  a^d  «  (2)    2  and 

(8)    f    tV  and 


9 


(4)    I 


s 
TT 


3 
TT 

and 


•:&sN  - 


cing  them 
assigning 
fractiona 


n 

7 

3r 


tions  to- 

iving  (he 

ions  and 
i,  whose 
uivalent 

original 


■UBTRACTION    OF   FRACTIONS. 


m 


(6) 
(7) 

(8) 
(9) 


A 

T3r 


^\ 


H     and 
i    tV    and 


T5« 

TT      3^7     yV    and  T-.tj 
T    i    and  ^»^ 
A    uTir     and  ,i^^ 


69    ZVf"'^  "^  ^AMCr/O.-^. 
fraction  ilTs:        ™''*™»"°»  "  fractiou  from  a  greater 

numeratf^  of  the  „,-/„,Z      ^j    f  "'  Z™'''"""  /rem,  the 
Denominator  ""/t  «±T  '  T'"''!"'"''  «  "«  -■<»«'«"' 

^o--p,e,tofi„atho.Me.eJ,eti:7:a, 

„.    -  ^,  Examples,    (xxxi). 

F,nd  the  difference  of  the  folWng  fractions: 

(6)  1^  and  /»  /V 

(7)  ^?f  and  Ifl  8      i'oo      V?^ 


T  and  \% 
\\  and  §^« 


i/^Zr/i^Z/6^^™.^  ^^  FUACTI0N8, 

the  deVomfnator^S^n^^d  '  '^^''  """^"-  «^^^  ^^^^-^ 
Thus  fmiiltiiHed  by  8  becomes  f 

has'berdi'viie'li'  iXytf  T'  '^'J^^^''^  ''^^'  ^  -^^ 

as  many  of  those  pa  ts  are' t^^^^  f''%  *"^^^ 

represented  by  the  iXr  1!         .  ,^   ^""'"^  *^^^  fraction 
tion  V. — _  ."^ ,  ,®  ^r*^*^  as  are  taken  to   form  fT,.  ^.„. 
- —  .-.i.xcsuuced  Dytlie  former  '  """" 


08 


MULTIPLICATION    OP    FRACTIONS. 


i 


Ml 


71.   To  prove  that  |  of  ^  =  ,» 


\z 


f  of  I  =  «  of  i».  Art.  62. 

Now  suppose  a  unit  to  be  divided  into  15  equal  parts. 
Then  f  of  |=  2  of  12  of  such  parts 

«=  ^-^  of  12  of  such  parts  Art.  62. 

«=8  of  such  parts.  Art.  62. 

But               T^=8  of  such  parts;  Art.  62. 

Hence  we  derive  the  Rule  for  what  is  called  Multipli- 
cation OF  Fractions. 

We  extend  the  meaning  of  the  sign  x ,  and  define 
f  X  f  (which  according  to  our  definition  in  Art.  21  would 
have  no  meaning)  to  mean  §  of  ^,  and  we  conclude 


that 


4  


2x4 


which  in  words  gives  us  this  rule 


^   ~  8x5, 

"  Take  the  product  of  the  numerators  to  form  the  Nume- 
rator^ of  the  resulting  fraction,  and  tJie  product  of  the  de- 
nominators to  form  the  Denominator.'' 

The  same  rule  holds  good  for  the  multiplication  of 
three  or  more  fractions 

Before  effecting  the  Multiplication,  common  factors 
bhould  be  removed  from  the  Numerator  and  Denomina- 
tor. It  will  be  well  for  the  learner  to  be  familiar  with 
the  principles  laid  down  in  Art.   88. 

For  example,  to  find  the  value  of  Xi  of  ^»  of  V  we 
proceed  thus:  oi      t? 

■L4  r>f  35  ^f  1  7  _  14x35x17 
Ifff  01  3-^01  ^^_25^;^5j3^ 

2x7x6x7x17 


6x5x3x17x7x7 

and  removing  common  factors  from  numerator  and 
denominator, 

=  -?- 

6x8 
2 


i!  I 


Art.  62. 
lal  parts. 

Art.  62. 
Art.  62, 
Art.  62. 

lULTIPLI- 

d  define 
21  would 
conclude 

:ule  : 

he  Nume- 
f  the  de- 

oation  of 

I  factors 
nomina- 
iar  with 

of  \^g  we 


tor  and 


©msION   OF   FBACnONS. 

Examples,    (xxxii) 
Beduce  to  their  simplest  form 

nxuxu  III  afvfo?  --«, 

A  of  H  of  U  of  «i  Jfi     III    ,  «t!        ^^ 


59 


(8) 

(5) 
(7j 


A 


(»)  imof/jvvofi^if- 


ff 


DIVISION  OF  FRACTIONS 

^iXVL^  b'/th^tttber^f  '^ 
ing  the  numerator  unchanged.  ^'''^  ^^^'^■ 

Thus  f  divided  by  8  becomes  ^\ 

equ%irtr^"  *''*  '  ""^*  ^"'^  ^-^  ^-ded  into  7 

&!!::  XaJiln  the r  "^^'^1/^*^  ^^^^"^^  P^^ts. 
as  each  part  in  t^  kttpv  iT''  ''}t'''^  *^^^«  a«  grea 
paiis  isirei  in   >oth  ca^^^^  same  numbt  of 

third  of  the  former!  '        ^^^^'  ^^^'*^°^  '^  one- 

73.  ^0  «7ioi^  that  |-i-4=2  X  fi 

I  of  the  Quotieni  =:  2 

3  1 

.*.  ;J  of  4  oi  the  Quotient  =  «  of  2 

•••  1^  of  the  Quotient  =  «  of  2  ^ 

.*.  the  Quotient  =  5  of  2 
^bat  is,    2^^_,  J^^^ 

or,   «  -f.  4  _  3   ^   g 
/»»«•/  /fe  *«W,  and  proceed  a.  ,„  .r..„.._,.. 


I  ! 


Hi 


im;| 


GO 


*1Vlf 

Examples 
e 

.    (zxxfli) 

(1) 

Hbyf 

(2) 

ff  byi^ 

(8) 

ih\  by  U 

(4) 

A«T  by  A 

(6) 

iPA  by  ill 

(6) 

AV  by  ^8V 

(7) 

4  9     y.^r     3  4  3 

T3T7  f^y  i?ffir 

(8) 

tVA  by  |§f^ 

(9) 

I  «  3  6  Kv    gal 
5¥ifT  "y  TTS^r^ 

74.  Having  now  established  the  elementary  rules  for 
operations  performed  with  fractious,  we  proceed  to 
notice  some  other  points  belonging  to  this  branch  of 
Arithmetic. 

75.  A  whole  number,  or  integer,  can  be  written  as  a 
fraction,  by  putting  1  beneath  the  number  as  a  denomi- 
nator: thus  6  may  be  written  as  a  fraction,  thus  ^. 

Also,  since  ^  ==  ^  =  V  =  V  and  so  on,  it  is  clear 
that  we  can  represent  a  whole  number  by  a  fraction, 
whose  denominator  is  any  whole  number  we  please  to 
select. 

76.  A  Mixed  Number  is  a  number  made  up  of  an 
integer  and  a  fraction,  as  4|.  This  may  be  read  thus, 
four  and  two-sevenths,  and  must  be  regarded  as  the  mm 
of  4  and  ^. 

A  mixed  number  can  be  brought  into  the  form  of  an 
improper  fraction,  by  multiplying  the  integer  by  the 
denominator  of  the  fraction,  adding  to  the  product  the 
numerator  of  the  fraction,  and  making  the  sum  the 
numerator  of  a  fraction,  of  which  the  denominator  is 
the  denominator  of  the  original  fraction. 

Thus  42  ^  y» 

For  4|.  ==  4  +  2  =  2^9  ^  2  ^  3^0, 

Conversely,  an  improper  fraction  can  be  reduced  to  a 
mixed  number,  by  dividing  the  numerator  by  the  de- 
nominator, setting  down  the  quotient  as  the  integral 
part,  and  making  the  remaindter  the  numerator  of  the 
fractional  part  of  the  mixed  number,  the  denominator 
being  the  denominator  of  the  original  fraction. 

rill O   «  Ci  A 

liius  -y'  =  ♦^l- 
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FRACTIONS. 


-V+4=3+4_ 


61 


31. 


Examples-  (xxxiv) 
Convert  into  improper  fractions 


(^)    n        (2)    23^«        (3) 
and  into  mixed  numbers 

(6)    nU        (7) 


(5)    4^2; 


2i6|^ 


4  2  9  3 
T3r 


(4)     173^1 » 


(8) 


6^^  3 


pll'^ion!' an™'Bi^.U' VS"'  '"''*^'""-"'  ^ulti- 
Improper  FractioTs  ""''""'  "«  applicable  to 


9  _  1  3 
3^       TJ 


108 


13 

IT 


^l  =  1-?.^  2  7 
°  9X26 


6  5  4  3 

^0-  — 1^ 


V     3  7   


lajl^xjs 

9X13X2 


=  4  =  1' 


3^ 
X  7 


37 
TIT* 


Improper  Fractions,  and  proceed  as  S  fh  ""f "'"''  '?'° 
Examples.    In  Division  we^^S  proceed  Zs      "^"^ 
For  example, 

In  Addition  it  is  often  advantageous  to'proceed  thus  • 


4|  +  34 


4  +  §-f3  +  4 


=  7  +  14  I  1  a 

■  -If 


'  Tit- 

=  7  +  1,8 
=  8  « 


92 


FBACTIONS. 


I 


• 


!^; 


•it    \ 

liii       i 


and,  similarly,  when  three  or  more  numbers  are  to  he 
added,  we  may  separate  the  fractions  from  the  integers, 
and  make  a  distinct  operation  for  each  class. 

In  Subtraction  we  can  employ  the  same  method,  but 
a  little  care  is  necessary.     Suppose  wo  have  to  take 

8|  from  4| 

Reducing  ih.Qf radio imI  parts  of  the  numbers  to  equi- 
valent fractions  with  a  common  denominator,  we  have 

^\  and  4^4 

We  can  now  take  the  integral  part  of  the  first  num- 
ber from  the  integral  part  of  the  second,  and  the  frac- 
tional part  of  the  first  from  the  fractional  part  of  the 
second,  and  we  have  ' 

4M-3M=l3iV 
But  suppose  we  have  to  take  3^  from  lOf 
Since  «:=|5  and  1=^1 

f  is  greater  than  f 

and  we  cannot  take  away  the  fractional  part  of  8|f  from  the 
fractional  part  of  lO^J. 

We  escape  from  the  difficulty  by  the  device  of  adding  unity 
to  each  expression,  to  3|f  in  the  form  ol  1,  and  to  lO^f  in 
the  form  of  |f. 


Thusl0^*-3|«=10*|-4|« 


634 


Take  another  illustration  of  a  practical  nature. 

From  5\d.  take  away  d\d. 

We  add  four  farthings,  i.e.,  f  of  a  penny,  to  the  for- 
mer sum,  and  1  penny  to  the  latter,  and  reason  thus : 

6\d.  -  3f  d.  =  6f  d.  -  Aid.  =  If  d.  =  l^d. 
Examples-   (xxxv 
Simplify  the  following  fractions : 


(1; 

il-^-S-^            (2) 

8|.^6| 

(8)     104|-63tV 

(4) 

6  J  X  9|           (6) 

U  X  3/-r 

(6)     9^x19^ 

(7) 

2H-3,i 

(8) 

5f  +  6-rV-i-lA 

(9) 

16f-f4^  +  17H 

(10) 

^-^ 

(11) 

I4f~6i 

(12) 

6^-5f^ 

! 


re  to  bo 

integers, 

hod,  but 
take 


to  equi- 
Ne  have 


rst  num- 
bhe  frac- 
:t  of  the 


from  the 

ing  lonity 
,0  lO^f  in 


e. 

)  the  for- 
1  thus : 


19^ 


FRACTIONS. 


( 

II.  From  317  take  /      "^^+if=I2if 
Since    » co  =  1  —     i 

tion  of  t  StTor  ''"""°«  "  -i^fi-^l  to  be  the  frac- 

Tijus  I  of  .,  and  j  of  2^  of  5»  are  compound  fr..,- 
liiey  are  rediicB/l  *„    •      i     .     ^"mpound  Iractions. 

Tl>-*of2iof5J.j^j^3^,  =  p^,_,„_ 

80.  A  Complex  F«*cr,oN  i.  ?  '  -".-StfJ. 

rator  or  Denominator  7s  iei'"'"^  ^'j^"''  "'«  ^"■"«- 
aumber.  ''  "^"   a  fraction  or  mixed 

I'J"'s   I     ^  and    ^1 

7     I  6?  "^  complex  fractions. 

ofmS."'""^"'^l"ofr-"ons   by  theproces, 

3 

Thus    5^3    .    7  _  3  .  , 
2 

«  ^  •  IT        TXf  ~   V  =  3|. 

o-     V.  Examples,    (xxxvi) 

Sn^^plify  the  following  fractions  • 


es 


(1) 

(3) 
(6) 


of  6^  of  7  r 
i  of  2^  of  3|  of  90    (4) 
14 


(2)    43  of  111   of  13. 


O-i 


80J. 

i 

11 


3 

7 


<*^  1- 


(8) 


-''•'^mmmv 
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FEACTIONS. 


The  Highest    Common  Factor  and   the   Least   Com* 
MON  Multiple  of  Fractions. 

81.  The  H.  C.  F.  or  L.  C.  M.  of  fractions  can  be  readily 
found  by  considering  tliat  the  denominator  is  simply  the 
name  of  so  many  units  represented  by  the  numerator. 
No  diificulty  is  ever  experienced  in  finding  the  H.  C.  F. 
or  L.  C.  M.  of  $12  or  $16,  or  of  12  apples  and  16 
apples.  In  fractions  the  name  is  written  under  the 
number  representing  the  collection  of  units  of  that  name. 


Thus  to  find  the  H.  C.  F.  of  ^|  and  1%,  proceed  as  in 
whole  numbers ;  find  the  H.  C.  F.  of  12  and  16,  which 
is  4,  and  call  it  by  its  name,  which  in  this  case  is  thirtj'- 
sixtlis.     Hence  the  H.  C.  F.  is  ^\. 


Similarly  to  find  the  L.  C.  M.  of  ^f  and  |^,  find  the 
L.  C.  M.  of  12  and  16,  which  is  48,  and  call  it  by  its 
proper  name.  Hence  the  L.  C.  M.  is  ^^.  Hence  to 
find  the  H,  C.  F.  of  fractions  wo  have  the  following 
rule  : 


i,;i 


Change  them  to  others  having  the  same  name  or 
denominator,  and  find  the  H.  C.  F.  of  their  numerators. 
7 Ms  placed  over  the  common  denominator  loill  he  the  H, 
C.  F.  of  the  fractions. 

To  find  the  L.  C.  M.  of  fractions  :  Change  them  to 
others  having  a  common  denominator,  and  find  the  L.  C. 
M.  of  the  numerators.  This  placed,  over  the  common 
denominator  'will  be  the  L.  C.  M.  oftJie  fractions.  ■ 

The  following  is  somewhat  shorter  :  Find  the  L.  C. 
M.  of  the  numerators,  and  under  this  jdace  the  II.  C.  F, 
of  the  denominators  of  the  fractions.  The  resulting  frac- 
tion will  be  the  L.  C.  M.  required. 

Examples,   (xxxvii) 

Find  the  h.  c.  f.  of  the  following  fractions : 
(1)    landf.  (2) 

(3)    \    H    ^l    and    5f 


1  7 


and  y^^ 


29 


^\' 
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ON    THE    USE    OP   BRACKETS. 


^         -  8 


6S 


(«>    iof2iof-jjand 


T  of  ---  of  2i 


|B  a^ffc-cted  by  some  Vmbo     vJ  ]°'^  "^  «'«  ^''P^^a/oi' 
the  bracket.  '         '  """^''  precedes  or  foUows 

Thus  24  y  /sj  _L  rr  1  \ 
numbers  sASi  ^  'StTbTLtu  »f  'i"'^  *">»  ^-^  "f  the 

thflSel"^bSt;/j*4td  li'':'  'f,?  '"  "'  "-Med  by 
wdl  be  '""'  ^i .    and  therefore  the  resujt 

n^n        orV*|        or>»v4 
.    And,  generaUy,  we  mav  snv  i1  f  ?        ^  '^ 
included    in    a   bracC    ti,7'     "'  '^''«''  ""^bers  are 
bracket,  must  be  b^ughi  i^'^  tS'rTl   ^t^^"    «^^ 
combmmg  it  with  expfes'si^.  ttH  f  rtS  "^^"^ 

Brackets  are  made  to  inclose  one  aS],pl        P^^P^oyed. 
pression  ^^  anotJier,  as  m  the  ex- 

^^r2+3s- (4+5^(2+1)  I J 
-In  removmg  such  braclcpf«  ,v-     ?^ 
with  the  .wL.,,  an^to  retote  fb^'^    "^  ^^^'"^^ce 
one,  thus  remove  the  brackets  one  by 

=3--[2+3^(4^5_j.^|j 
=3~[2-|-3^|44.y}j 

=3-r-[2+3-^43J 
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ON    THE    USE    OF    BRACKETS. 


it  ^m  tThTh?]'^  '"*  1^^'  T""^^'  "^  ^^"gth   because 
It  will  teach  the  learner  how  to  simplify  with  neatn^^^  a 

pecuhar  class  of  fractions  called   clntlZc^d  itiloL 
which  appear  in  a  form  Hke  the  following :      '''''°^'''''*' 

1 


4+ 


1- 


2-  « 


sented  thus*'"'"'  ^^  *^^  ^'^  ""^  brackets,  may  be  repre- 

and  then  we  can  simplify  it  by  the  gradual   removal  oi 
the  brackets,  the  final  result  being  ^\. 

84.  There  is  another  method  of  simphfying  Complex 
and  Continued  Fractions,  which  we  miy  explain  by  the 
tollowing  examples :  j      i:  j  t«c 


Ex.  (1)     To  simplify  - 


5 


Multiply  all  the  terms  of  the  fraction  by  7,  and  it  becomes 

•35 


i4TTor  f4 


Ex.  (2)     To  simplify  - 
Multiply  the  terms  by  30,  and  we  get 

or  A<> 


go 

150+9 

Ex.  (8)     To  simphfy  i^ 

^      T¥ 


TZ^ 


Multiply  all  the  terms  by  42,  and  we  gee 

28—18 

gglTjg  or  f^i-ori 


Ex.  (4)     To  simplify. 


8 


"^  9  +  ^ 


8  + 


9  +  f 


8  + 


_  8 

If  IT 


195       _  195 
195  -f-  28       228 


I 


M  ' 


I  because 
leatness  a 
B'ractions, 


be 


repre- 


imoval  of 
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ON    THE    USE    OF    BRACKETS. 


Ex.  (6)     To  simplify 


5 

8 


Examples,    fxxxviii) 
Simplify  the  following  fractions  : 


1  + 


1+i 
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85.  If  two  brackets  stand  side  bv  sido   w/a 
between  them,  as  ^  .  3^  /«      aV^x^  siae,  m<A  no  mgn 

contents  of  one  bracket  «r  J T^l^    *  '?  T^^^^  *^at  the 
tents  of  the  o^her!  "^  ^^  multiplied  by  tiie  con- 

pec^ut/&o'f  :Sllr  '"'  ^'^f*^^  *«  ^«-*-«ing 
36  caj:efulinoticed  "^P^^^^^t^tion,  which  should 

the  first  two  fractions  taa^iZj  lA ."  ^?  '  *^en  add 
sum.  "° — ^■'M  ana  iaiie  j,j  uyuj  ijjj 
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MISCELLANEOUS    EXAMBLES    IN    FRACTIONS. 


(2)  I  4-  ♦  of  (!-/„). 

(3)  3  X  }  -.  ». 

First  8imp]:'-y  ^  X   ;,  fUe  result  being  ,•, 

Then  divide  ,«,  by  h  the  result  being  A  X  j    >r  i« 

First  simplify  J^J,  the  result  being|x*.  or| 
Then  multiply  g  by  ^,  the  resnit  h:  L  ^  ^. 

Examples,  (mix) 
Simplify  the  following  expressions  : 


(1)     8f-^(2Ulf) 
2 


(8) 


(5) 

(7) 
(9) 


1  + 


7  +  3 


8 


4- 


7+i 


(2) 
(4) 


(C) 


(4TV+2^H-86f 
1 


1  + 


1+1 


?+^of^ 


_    2' 


3   of  *  4-  3 


3_:_4 
~        5 


(8)     (ll^?)of7TV--l^ 


(11) 


(ttl^-^^lf!^  ^''^    (A-A)-(A+xi;) 

2+iK(3  +  |^  (8i-2i)^fof# 

86.    We  shaU  conclude  this  Chapter  with  a  set  of 
MisceUaneous  Examples  on  Fractious. 

Examples,   (zl) 

(1)  Add  together 

(2)  Add 
and  multiply  the  result  by 

(8)    Subtract      ^^"^ ')-(*+*) 

i  of  ^  from  H  of  I 
Nnd  divide  the  result  by 


t 


di 


div 


^^  T2  A-  ]fV  if 

^Of  3  to   3   of  ^ 


(: 


yiff) 


l«I80EU,«„OD8  EXAMPLES    IN    FKA0TI0N8.  BO 

rritlt'"'"^"''''''""'"'^  «?J    »W,-  and  find  their 
otfl^^%'!''  P'"'''""  °f  8?  ""d  8?  by  the  product 

Amt'll  +if "  ''^  ^"O"  'i  2,  and  add 

(7)  Multiply  the  difference  between  Ji  «n,1  .«,  v 

^eroet^t:nninnrar'"^'^'^^^^^^^^^^^ 

(8)  Simplify 

(9)  Simplify 

divided  bj''"^^"'''^^^^-^^        ' 

(10)  Simplify 

(11)  Simplify  ^ 
divided  bf"^^-'^^^^*-^ 

vI2)  Simplify 


(18)  Simplify 


and 


4— . 


4  + 


2— - 


1  _ 


t^ 


2-A 


^^^^^^^'^i''r'f'fiiiiiiMMiiii 
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(14)  Simplify 


(16)  Simplify 


•nd  q  of  2,V)  -^  ^», 


«i 


(10)  Simplify 


•-'^, 


Y~  X  ^  of  7  and 


4  — 


*-i 


(17)  Simplify 

(18)  Simplify 

yV  X  5U  X  6  A  -f  61^  X  1  jl  ^  2.«,  4- 1 1  g 


(19)  Simplify 


xl2* 


(20)  SimpHfy 


X^yi'A-(lA-ll) 


(21)  Simp% 


8—14 


xtm-^m-u) 


I 


8. 
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1| 


I 


xl2* 


xVa 
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£xamination  Papers. 
il^SlmZ.Z"?  """  '"'^'  ""  --  <"  12'  »n<i  8i  contain 

di^lIln^TX'StLbl''."' '"""  ■•""• '«"'  """^ 

(1)  What  is  meant  bvexDrpRsmf»^»«  ^      t. 
tion  of  another  ?    Exi,lain  ImJ  f ^        number  as  the  frac- 
of  9^.  ^^Vlum  how  to  express  3^  as  the  fraction 

.  (2)  Ho^^may  the  relative  mafrnitudo  nf  f™^ 
»iou8  be  compared  ?    Arrn.ncTc^iu    e     .■      *^^  "^  ™"*"e  ^ac- 
the  order  of  maj^nitude         ^'  '^''  ^'^''^""«  ^-  "•  ^J-  K.  in 

-  order  that  the  sum  ZXllZ7l!ll't?^''  '^  ^''^^ 

(4)  Show  that  the  value  of  .^^  ^es  between  f  and  .. 

(5)  A  ship  and  her  cargo  are  valned  n+  «rn  nn« 

tho  vuhie  of  the  ship  is  equal  to  I  nf  +  f  60,000,  and  i  of 

find  the  value  of  eaSh    ^  ^  °^*^^  ^^^"«  ^^  the  cargo  ; 

vl"e  of  t?'4f/.  ^*  "'"'•  »f  O"-  «  -r*  ,7i,  wLa,  ia  the 
i.  i!l  "A"?;  """hw  of  fractions  be  «nn.l    .h , 

'""' '"  '•"'  "■''"""°  -''°-  --"atoT-istualli"  Sots 


gjfeffig-^JBSfefcii 
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n/ 


R^m^f^lwJ^'i'**''"'.*"''  ^^''^^  denominator  is  equal  to  tho 
sTeqtf  frl'^^^^^^^^^^^^  ^--P"^^  *^^«  -  S.e  case  of 

»w  1'  ?"^*\Pfy  the  difference  by  f  of  U  of  88,  and  find 
what  fi-action  the  product  is  of  999. 

(6)  A's  age  is  ^^  of  B's,  and  B's  is  f  of  C's,  and  C  12  years 
ago  was  72  ;  what  are  their  respective  ages  ?  ^ 

IV.  » 

tolll?cf/T*^?°^i''*°*i°"'*''^®**^®'''  ^^y  "  Jt  necessary 
to  change  them  to  others  having  the  same  denominator  ? 

(2)  What  number  must  be  taken  from  17i  so  that  it  mav 
contam  8|  an  ei.act  number  of  times  ?  ^ 

(3)  There  is  a  number  which  divided  by  8A,  and  the 
quotient  increased  by  2^  and  the  sum  multiplied  by  ?^  and 
m^'ber  ^'  diminished  by  i  of  ^  of  14?  gives  2f .     Find  the 

(4)  A  bought  a  horse  and  carriage  for  »225,  and  paid  for 
the  harness  ^  of  what  he  paid  for  the  horse.    The  carriage 

each V '  *^^  ^*^"^   °^  ^^  ^°''^®*     ^^^*  "^^^  *^^  P"°^  0^ 

(5)  Divide  «8888among  A,  B,  and  C,  so  that  A  may  re- 

Til  ^f  It  *^^°t>?  *'i"^'  ^'^  «^^^^  a»^  C  $176  m*ore  than 
one  half  of  A  and  B's  shares. 

V. 

(1)  Explain  each  step  in  the  process  of  reducing  a  complex 
fraction  to  a  simple  one.  "^Fie*. 

(2)  Simplify  S}  X3h  X8^  -1  divided  by  3^  X  8^  ~  1. 

(3)  What  is  the  smallest  sum  of  money  with  which  A  can 
purchase  sheep  at  »4^  each,  calves  at  $5i  each,  and  pigs  at 
9^t  each;  and  how  many  of  each  can  be  bought  with  this 

(4)  John  spent  $P0  less  than  |  of  his  money  at  one  time. 

J"   /.n  w?*^^i^  *^"  "'''''®  *^«"  '  "^*^^e  remainder  and  now 
has  «40  left.     How  much  bad  he  at  first  ? 

(6)  One  fourth  of  2^of  the  length  of  a  pole  is  in  the  mud' 
7 
two  thirds  of  the  remainder  is  in  the  water  and  there  are  5* 
fe  jt  m  the  air;  what  is  the  length  of  the  pole  ? 


i 


i 


s 
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VI. 
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(1)  Show  that  I  -i-  ^  „  I  ^  J 

^i£ep  v^;:sil^a:l^y^^^^^       the 

so/d  ^t  to^C  forte  'whi  T''  ^""/*  ^°«*  ^^"^  to  B.  who 
Whatdidthe  watcfcoefr?  ''"'  *  ^^'^  *^"°  ^*  «°^*  l^^^- 

thrLrooiScan  L^easuTe^     ^'"'^  '"^^'  ^^*^  ^^^^^  t^e 

VII. 
frilni:'  "  ^'^"'"°°  of  multiplication  that   will  apply  to 

priperfy  t^o'Cwit  i  t?h -^   ^^''''j  ^°^  ^^^^««  i  -^  bis 

son  and  the  resftrtL  dauZ^^^^^^  to  the 

tune  to  his  sister'B  an^  ff^  I  ^"*,  *^/  '^'^  ""^^^  ^^^  for- 
much  will  the  sister  Sm  bv  thi«  f  *  ^^  *^  ^^^^^-  How 
her  gain  be  of  the  whde  ?  ^  ^"""^  '"^'^^  ^^^^^on  will 

dolin'^^radts^'^ir^foTtw      °^  *^«  ---- 

and  cipher,  while  ^heresf  243finoT^'°'^'r,'''^  '"^'^'  ^"t« 
nor^..ipher;  what  is  ?he  popSon  ?    ""  "'^*^''  read,  write 

7i|  minules,  TeTpettiv^eJ/  'u  tW  ^^  f7^'  "'  ^'  ^'  ^"^' 

point  at  the  same  timland  run  in  T],«    '*  ^'T  "^«    ^'^"^^ 

ong  will  they  run  before  they  aJe  III  i'Tn  '^"•^^t'""' ^ow 

bow  often  will  each  have  gone  round  it?^        '  ^^^^"  ^  ^'^ 

joi?  Arwtt"  hi  Vou^ift  '^ii  ^^  ^f/'^^^^  *«  ^'  -^- 

bought  to   D  ;    what  nar?  of  fl,  '  ^^^  '''J^  ^'^  of  what  he 
own  ?  '^''^'  ^*'t  of  the  whole  ship  did  each  now 

VIII. 

jmpS^  Ztlfl^^^ZlT^^^  of 

possible  ?     State  bow  frSn«  ..  ^       ^  ^mallest    number 
»nay  be  reduced  to  Z  vlLt^^^^^^^^  ^y  ^^^ge  numbers 

numbers.     Is  this  allays  possfliL?'''  """^'"'''^  ^^  ^"^^«' 


""^^^^asftis** 
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I 


another,  ,'    of  another   "  ^f  ^I  ur  .     °"®  "'"^"'e,  jths  of 

(5)  Divide  the  diflference  of  13i  -^  1(2"     9  «  \  v  i4 1       ^ 
■^^3   .  l^r     At)  X  If  by  18J-J-  2?-2i'V  X  If. 

XTI.  Decimal  Fractions. 

»7.  The  Multiples  of  10  are  10  20  30  40    Kn  «   ^ 
so  on.     (Art.  89.)  '      '      '  ^^'   ^^'  ^^^ 

The  Powers  of  10  are  10   100   lOnn     innnn       j 

of  It'  PoweTs'T  ^^--"-tor  one 

for  shortness  sake,  a  Decimal     ^.^^^l^^^^^^t-'"^^'  ""' 
by  way  of  aistinetiol'^e^liry.ilL  t^^^^  -' 

et;!^c:r"'^^""*^^^  ^^^-^^  ^1-   denlhii^ 

exa"!!;"''  "^^  '^  '^^*  ^^i^^^"-^  ^^  «-  foHowing 
•8  stands  for  a,  and  is  read  thus,  three-tenths. 

d47  stands  for  ,V/„  and   is  read   thus,   three  hundred  and 
-,,      -  forty-seven  thousandths, 

fr.  ^\^^T^  ^J"«b  follow  the  Point  •  are  those  wliich 
form  the  Numerator  of  tJie  fraction  in  each  case! 


t 

c 
1] 

n 


IS 

arc 

sid 

we 


of 


and 
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DECIMAL    FRACTIONS.  wg 

^o^mTl^^^^^^^^  the   Point. 

Power  of  10,  which  ^nZZ  aI"''"^"- ^  "^'  particula; 
tion  in  each  case!  ^^«^^^>^^"««/or  of  the  frac- 

-tlid  Ve'Lt^a  ror/oVi;^;\n^-^,  ^y  one 
^«ro8,  and  the  third  pow^r  of  10^.  f  n  "^""f  1  ^^  *^« 
zeros,  and  so  on,  we  can  fn  oLl  ^"'"•'''^^^  ^^-^  *^^ree 

mator,  by  affixing  to  la  nnrlhTT  ''''^'  *''^  ^^««^- 
--ber  o'f  figure?  that  LbTtt  Po.nT"'  ^^"^'  *^  *^'^ 
.  Thus,  -426789  stands  for  ,VnW         ^'• 
«a;  zeros  be  ng  affixpd  in  lilt"  u 

%«at  foLw^'tlf  lJ„"  SlVr  Lf  r '"''^'-  »' 

•07  stands  for  -rSff 
•005  stands  for  To'd^ 
•00025  stands  for  to'" 

utT5\"!r2Vrt?-'*"^^^  -^  the  fig- 

of  thltZi'tTJC'nl'^^^^^^^  in  tbenun^eratofs 
numerators,  seeing  tha^07  and  7  7  'h'^\'  ^^  *^« 

as  fo/intnr"  ^'^^^  ^^^^  ^'^^^  «^  ^he  denominato::,' 
'7  =  /,  while  -07  =.-  ,g,  and  -007  =  ^^ 

vah!^:  tt  W^^'  *^  ^  ^^^-^^  ^--  -  effect  on  its 
■7, -70, -700  are  all  equal; 


for 


•7=7 


70  =     7  0 
T7)Tr 


-     7 

TIT 

•700=..     TOO  7  0     —     7 

TiJTfiy  T(7(T  —  tV 


As  the  local  value  of  papIi  .i,-„u  • 
-  advance  .-o.  rigi::  TUX  Zs^Z:  ^^^ 
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boTrnTn^kt  ""  ™""'  ""P"'"-  »=  -e  advance 

a  value  ono-te^h  p,rt  STh„  "T^  ^'T  *'«  P»«'i°" 
have  if  it  were  me  ZL  l    .,^  '''^"^'  ^^'"i'  ■*  would 

have  o.  the  riU'haft  t'tits-  tJ'"''  ^"■'"'^ 
fractions,  of  which  the  .Ion™-    T       P''""'  »  senes  of 

numbers  between  9  Ind  zero    '"""^™'»"  """y  be^ 
Thus,  246-4789 

as  4^,  tr;feet7r:r  '?*«sr  "■"^  «  dedmal, 
ing  as  the  NumeratTallthe  flSf ''""l^"™'  ''^  ™it- 
as  the  Denominato,  1  fo  owe^  r*"  '""^  '"""'"^'■-  ""^ 
thare  are  figures  W«S  ^  "'  """"y  ""^"^  "^ 
Thus,  4e  =  js  ■ 

Again  14-075=  MOT* 
for  14-075  =  144.   rs  i4nnn 

^  Examples,    (xli) 

^^  Express,  by  means  of  fraction-symbols  in  their  lowest 

(5)  -00243  \t  .000079^^         ^nl  "^^  ^4)  -375 

(9)  50.0004         ^'^    '^^^^72^        ,(7    14-8  (g    104.235 

Express  .  the  abbreviated  fo^  ^""^^^ 


(14)        _ 

(17)   14^47  9 

93.  We  call 


rDoir 


(15)  Hl-F 


(13)  v»J57o 

(16)   ^r^«9 
(19)   T   1  9. 


•25.       4-89,  143-73    tZ^l  ^f^^^ions  of  the  first  order, 
•043     6-006,    27-009  deS^S''''?''"'^^*^^^*^^^^'^"^^^^^^ 
the  number  of  the  ordT  ^  '^PT'""'  ^^  *^"  ^^^''^  «rder 


I 


U 


the^econd  order,  and  so  on  ''    "'^  °''^^^'  ^  of 

94.  From  what  is  stated  in  Art  on         i 
decimal  of  any  order  may  be  male  Lo'  ^'''*^  .^^*  ^ 
decimal  of  a  higher  order    b^nffiv'     "^  ''''  eqmvalent 
zeros  according  as  the  indei  of  theZlr''  *''^'  *^^^« 
index  of  the  lower  hy  1,  2,  3.  ^^'^^  exceeds  the 

Thus  '43  may  be  mn.f?fi  i"»,+^ 

«en<A  order,  by  affixing}^"  2ol?Zl%?^^'  »'  *"« 

'~T(jflr 
•46=  4.9   . 

1  0(7  » 

.'.  -27+ -45=  2  7        4.,  _  7 A 
tJut  we  obtain  the  same  resnlf  if  ^ 

^  t.e  Point  i.  ,.^  r^^,  taett  "„r/S.t 

•27 

•45  , 

•72 

made  intol\\tK'd°/oi  S^ft''  ""*  "  «»„  be 
«ng  a  cipher,  thus,  -870  "  "'*''<'  *'"'•''  orfer,  by  affix! 

Tto.  we  proceed  <:o  .del  the  decin^ola  thus: 

•04i) 


•419 
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•007400 
•720000 
•050000 
•123466 

•900856 


prS*on  wSVif-*^^  acquainted  with  the 

mav  omit  Z^ffi^   ''  ^''''^''  ^^  ^^^^*i«^  depends,  he 
may  om  t  the  a&xed  zoros,  since  they  have  no  effect  on 

•0C74 
•72 
•05 
•''>3456 

•900866 

caJ  hne  an-,  proceed  as  in  addition  of  integers 

'     'i  t'Jn  ''■'"''  ■'"'''  ^^^^  2^'  -«  Pr-^'eed  thus: 
IsiP  °:*'^«'  15^27^ 

23:0000  28-^^^^ 


43-1747 

Examples,   (xhi.) 
Find  the  sum  of 
(1)     -275  and  -425. 

(3)  -001  and  -0002. 

(4)  13-279,  3-0004(>,  742-000372. 

(6)     -000493,  3-24,  15,  42-6,  324-42037 


L 


43-1747 


(2)     007  and  -2891 


►  decimal 

'th  order, 
ent  deci- 

is; 
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vith  the 
mds,  he 
iifect  on 
i  out  in 


Qtegers 
I  verti- 

1  thus : 


(«)     49-827,  -458,  8317-05.  341-875  SZ^OfiP 
(8)     560-379,  -45687,  850-0086,  7-074,  52  2^ 

«.d  85,  whTrA^Jd/L*"'',""'  ^^''''""'  between  -47 

From     '47 
Take     -35 

,       .  Eesult  -12 

third   order,  U  u7  -yoo    ,n  1  '^'i  ?  '^'"'™»'    "^  ""o 

•888,  we  proceed  thu.:'"'^  ^"^  "'"'"'  '"''t'^'-   *'•» 

l^Vom  -900 

Take    -888 

JO  Result  -012 

than  .998,  which    s  a  &'fc   "^"«^   ^^  ^'^ate; 
we  proceed  thus  :         ^    ^      Fraction,  i.  e.  ^«,V^,  and 

From    1-000 
Take       -998 

Result     -002 

T3,.  ^  ,,     ■  Examples,    (xliii) 

Find  the  difference  between 

3     58-3?fi".'fT-  (2>    9.005  and  7-462 

W    08  316  and  5-0867.  ^41     -700      Tl 

5)    6-047  and  5-9863.  i  850-00.7     '; 

(7)    -0000086  and    00001        Tl      n        ^  ^""^  270-8796. 

(9)    10  and -0002  ,0^,  -00537  and -000985 

(10)  09999  and  101. 


I 
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MULTIPLCATION  OF  DECIMALS. 

99.  In  finding  the  product  of  -12  and  -11,  we  might 
proceed  thus, 


•12  X 


ii=t't^x^V  =  -r^o^fi^  =  ^UU  =  -om. 


and 


the  result  being  a  decimal  of  the  fourth  order. 

Again  if  we  have  to   find  the   product  of  4-32 
00012, 

4-32  X -00012^ 43.  >,^j,^^_^^_^„,^  =  -0005184. 
the  result  being  a  decimal  of  the  seventh  order. 

And,  generally,  the  product  of  any  two  decimal  ex- 
pressions is  a  decimal  expression  of  an  order,  whose 
index  is  the  sum  of  the  indices  of  the  orders  of  the  two 
expressions. 

Hence  we  deduce  the  following  rule  for  Multiphcation 
of  Decimals  : 

Multiply  as  in  the  case  oj  integers,  and  mark  off  in  tJie 
product  a  mimher  of  decimal  places  equal  to  the  sum  of 
the  number  of  decimal  places  in  the  two  factors. 

For  example,  to  multiply  2-4327  by  4'23. 

2-4327 
4-28 

72981 
48654 
97308 


10-290321 
Again,  to  multiply  43-672  by  -00000047. 

43-672 
•00000047 


305704 
174688 


2052684 

We  have  now  to  mark  off  eleven  decimal  places  from 
this  prt)duct,  and  ap  the  product  contains  only  seven 
figures,  we  must  prefix  four  zeros,  and  put  the  Point  on 
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re  might 

=  0182, 

•32  and 
)005184, 

mal  ex- 
r,  whose 
the  two 

phcation 

>f  in  the 
sum   of 


les  from 
y  seven 
Point  on 


I 


the  left  of  these,  thus  -000020 V^'Jhi   „    i  xi  •       • 
the  required  product.  """^"^^^'^^^^  aud  this  will  be 

.        One  more  case  must  be  considered. 

Suppose  we  have  to  multiplv  -235  by  -48  • 

•285  ' 

•48 

1880 
940 

•11280 
TJiis  decimal  of  tiie  fifth  m.vI 
mal  of  the/..w/.  ov^'^l^  ^T'^f '  *^  «  ^'^'^ 
simplest  form  of  the  result.  ^'  '^"'^  *^"'  ^«  ^^^^ 

Multiply  Examples,  (xliv) 

a)  7-5  by  4-7. 
(4)  -562  by  -00074. 

(8)  •oS?46\V!oSi285.     '(i^,  f4l2-674.^{  '?'^^- 

(10)  .^0704.1r^2ll^^oX^^4«^^^^^^^^ 

l^ind  the  value  of  the  folio  wing: 

(11)    ;407X403x-006. 
r.      1^01  X 1000  X -001. 
(13)     •52X-007X4-3X-02. 
J^md  the  continued  product  of 

Sffi)    ;07  4-6, -009  and  52-47 

nil    J^^^M'*^^^"beof2-74? 
(17)     Raise  3-5  to  the  fourth  power. 

mvmON  OF  DECIMALS. 

100.  If  we  have  to  divide  -27  ^^^r  ^ 
thus.  ^^  '^y  3,  we  might  proceed 

•27^3=^^3  =  ^o^^.09. 

Again,  if  we  have  to  divide  -onfio*:  i     «. 
proceed  thus,  ^^    ^^^^5  by  25,  we  might 

•00625-^25  =  ^62,5      ^.,r  „« 

TTnnnrff-^'iS  =  rTrfW= '00025. 


u    ^^1„*''^»  ^y  24.0259. 


^'^^mtt^m^mmmm- 


(« 


DIVISION    OK    DECIMALS. 


In  both  cases  t/,s  Quotient  w  a  de-imal  nf  // 
order  as  the  Dhndmd.  fieamal  of  tJw.  same 

Hence  we  derive  the  following  Rule  • 

•mnrk  off  in  the  Quotient  as  mnZZ  i  ^,  '"^^^"''  «'*^^ 

^  Jor  example,  suppose  we  have  to  divide  -0086761  b> 

248)  -0086751  (867 
729 

1386 
1215 

1701 
1701 

The  Quotient  is  toTTa  decimal  of  the  eighth  order 

.*.  ihe  result  is  -00000867.  * 

101.  Next  observe  that,  if  the  Divisor  bp  «  ^    •      / 

pression,  we  can  in  every  ca,.  chanZT'         ^""'T^  ^^^ 

by  a  process  which  weThaU  ntTplLr  "^  ^"''^''•' 

If  we  multiply  a  decimal  expression 
by  10,  the  effect  is  to  move  the  Pni»,f  «„      i 
by  100.  the  effect  is  to  move  the  PoS  Zl  ^?*''  *°  *^«  "»ht. 
by  10000,  the  effect  is  to  move  the  PoLtf?^^'''  f °  *^«  "'^^^ 
right,  ^  ^'^^  ^^^^^  three  places  to  the 

and  so  on. 

i'or  instance,  128-466x10     =   1284-56 
and  128-466x100   =    mtse'. 
Ine  reason  is  obvious, 

for    128-466X  10  =  if^^x  10- i334«fl       , 

ana  123.456 x  100  =  m|f.  >,,^  ^  x,^  ^  ^    ;«' 


J 
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order, 


For  example,  if  the  Divisor  be  -OOfUoo    -  a 

so  that  t}.e  Div.«,r  becomes  80,  and  the  Dividend  320- 
and  whether  we  divide  82  by  8  or  san  l>„  an  »i  ,^  ' 
t-ent  will  bo  the  same  nnmb^er.that  fs!  4^      '  ""^  *^''°- 

J^fDeZT"""''  '"^  "  ««'^«™'  K"'«  for  Divi- 

number  of  plaeee  to  the  n>A       Mw<,  ^tf/''^  ""'"' 
integers.     Ihen  it  iho  ./.\.-^    J    ^wae  as  in  the  case  of 

mine  an  iX'e^/I^/nt^jTri'^'''  "^'/"'"i^nt 

lo  JiS:  I^lJ^  "«  "<'*'«'•  --i-'ood  from  the  f„,. 
Ex.  (1).  Divide  -626  by  -025. 

•625  -^  -026  =  -ezs  — 698_e  9« 

25)  625  (26 
50 

125 
125 

fc  S'S.teger'i""''''"  ^  "^  ^"''^"'  ''^«''«'«  «>«  Dividend 
•■•  ""  Qnotient  required  is  26. 


i 
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Ex.  (2).  Divide  108-997  by  2-8. 
108*997 -J-  2-81^^°^'^^^  —LoJllM  =109  9-9  7 


3-3 


9  3- 


aa  : 


28)1089-97(4739 
92 

169 
161 

89 
69 

207 
207 

Here  the  Quotient  is  a  decimal  of  the  second  order, 
because  the  Dividend  is  a  decimal  of  the  second  order  ; 
.".  the  Quotient  required  is  47*89. 

Ex.  (3).  Divide  -625  by  *00026. 

•625  H-  *00026  =  .^^^  =  62 «o^:  =  e^o 

26)62600(2500 
50 

126 
126 

00 

Here  the  Quotient  is  an  Integer,  because  the  Dividend 
is  an  Integer ; 

.*.  the  Quotient  required  is  2500. 
Ex.  (4).  Divide  -00169  by  1*3. 
•00169 -T- 1*3=^— 


•00  169         00169 


"        I»- 

18)  0169(18 
18 

89 
89 


'01  69 
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I  order, 
order ; 


ividend 


Here  the  Quotient  is  a  decimal  of  the  fourth  order 
because  ihe  Dividend  is  a  decimal  of  ihe  foS  order !' 
.'.  the  Quotient  is  '0018. 
Ex.  (6).  Divide  626  by  -26. 


«aaoo 


625  -A-  '25  =  -^5 eaaoo- 

•aa    •—     aa'~ 

26)62500(2600 
50 

126 
126 


00 

.a  Sf  S.tele?"'"'""  "  ■"  ^"'''''^'  ''^"""^^  *^'  I>"idend 
.-.  626  -^  -26  =  2600. 

These  are  cases  of  exact  division,  that  is,  when  on  the 
process  of  division  being  carried  out,  t/^r^  T^Z!^. 

Hzamples-    (zly) 
Divide 

(1)  1-296  by -108. 

(3)  -00169  by  1-3. 

(6)  156880062  by  862-9. 

(7)  -08096  by -000072. 
(9)  -0000615228  by  807. 

(11)  -24294591  by  869. 

(18)  -26986365  by  8500- 
(15)  -00181058  by -0066. 
(17)  -880676  by  -000281. 

(19)  1-0191  by  00079. 
(21)  241-16047  by -527. 


(28)  4700460-66688  by  00618968. 


(2)  17-28  by  -0012. 

(4)  2921  by -28. 

(6)  1  by  -0001. 

(8)  -7644  by  -0052. 

(10)  746-44808  by  7-58. 

(12)  63987-42  by -OOOO;  A 

(14)  2698f^l4  by  -00009. 

(16)  617825  by -00025. 

(18)  -00019617  by  678. 

(20)  2078-61  by  579. 

(22)  -65220884  by -00864. 


I 


86 
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103.  We  next  take  the  following  example : 
Divide  847  by  -64. 

Here  847  ^  '64  =  —  —  —  ^H?-®*  _  347oo 
_  -64  ««•     —     e« 

and  we  proceed  thus : 

64)84700(642 
820 

270 
256 

140 
128 

12 
We  have  then  the  Quotient  642,  and  Remainder  12. 
If  we  wish  to  carry  on  the  division  further,  we  may 
do  so,  by  plmng  a  deounal  point  at  the  end  of  the  Div- 

!^«  fl,  *    S^f^l*^  '"^"y  ^®'°«  *«  w«  please,  observ- 
ing that  aJl  the  figures,  which  will  come  after  those 
ahready  m  the  Quotient,  wiU  be  decimals. 
^The  operation,  completed  from  the  outset,  will  stao 

64 )  34700-0000  (  642-1875 
820 


270 
266 

140 
128 


) 


120 
64 


560 
512 

480 
448 

820 
820 


bj 


;       A 
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rl2. 

',  we  may 
■  the  Div- 
3,  observ- 
ter  those 

villstan 


(2)    Jf;?27^by  12-8. 


£xample8>  (xivi) 
Divide 

(1)    7-45  by  -82. 

work  aUh„  nl*  ^f  T"'^"  '°.™-      Thus  taking  „p  fte 

8  j  34700-0 

li42-1876'Quotient. 
Vr!oeefLs:^'  ^^"^  *°  ^-^«  ^8672.509  by  86,  we 


4 
9 


48672-50900 
10918-^^726 


121312525  Quotient. 
^^Agarn,  to  divide   -0000013932   by  82,  we  proceed 

4  I  -0000013982 
8  L -0000008483000 

•0000000436876"  Quotient. 

Thus  24-6 -MO    =2-46 
•47  -7- 100  =  •0047. 

Examples-  (xlvii) 
J^^I  ^"""^  °™»°-  ^  fi^-Ji-S  the  Quotient  when 


(1)  426-478  by  16. 

m  862-47  by -025. 

(5)  42-007487  by  -24 
(7)  2-4715  by -000016. 

(6)  -001  by  100. 


(2)  -07849782  by  72. 

(4)  -00007263  by  4-6 

6)  -00463  by  5r 

(8)  9000  by -00036. 

(10)  -001001001  by  2000. 


NB  TV.  ^    ^    -""lOOlOOl  by  2000. 
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which  wiU  transform  the  Divisor  into  a  power  or  a  mul- 
tiple  ot  10:  thus,  if  we  have  to  divide  24-46927161  by 
12-6,  we  multiply  botli  by  8. 

Then  ^i-*-iiL2_MAl   __   I9fl-7g417g0«  -   nrP,^.-.„«/.r. 

laa  —  ry5 =  1-9575417208. 

105.  In  the  examples  hitherto  given  the  cases  are  all 
those  of  exact  division. 

In  all  cases  we  may  proceed  with  the  division,  tiU 
there  is  no  remainder,  or  till  certain  figures  in  the  Quo- 
tient  recur  agam  and  again  in  the  same  order. 

We  shaU  give  an  example  of  this  recurrence  of  figures 
m  Art.  106  but  first  we  must  observe  that  we  often 
require  to  find  the  Quotient  vj?  to  a  certain  place  of 
aecimaU.  ^  •' 

For  example,  suppose  we  have  to  find  the  Quotient 
d^cS         ^^^  division  of  2  47  by  37,  to  four  places  of 

(I      247  —  -37  =  ^~^-  —  iiL? 

•3  7      —      3  7  ^ 

87  )  2470000  ( 6-6766 
222 


I 


250 
222 

280 
269 

210 
185 


250 
222 

Hence  the  Quotient,  correct  to  four  places  of  deci- 
mals, IS  6-6756. 

Examples,    (xlviii) 

Find  the  Quotient  to  three  places  of  decimals  when 
we  divide 

(1)    42-5  by -0028.      (2)  -197  by -79. 

g)  ^J'lJ'y^^^'  (4)  27100  by -00813. 

(5)  -0269  by -281.      (6)  229  by  W 


r  or  a  mul- 
927161  by 

'5417208. 
,ses  are  all 

nsion,  till 
a  the  Quo- 

• 

of  figures  I 
i  we  often 
'•  place  of 

Q'Totient 
r  places  of 


of  deci- 


lis  when 
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106.  If  we  continue  the  division  further  in  the  Exam- 
ple given  m  Art.  105,  we  find  the  figures  756  coming 

?W  flfi'nT"."^  ^h  ^"""^^  ^'^^^  '''  *h«  Quotient,  so 
mfnatfon     "^     ""  '"  6-6756756756  .  .  .  without  any  ter- 

Let  us  now  take  this  example. 
Divide  90  by  -0011. 

Here  90  ^ -0011  »«     _opoooo 

•  0  0  1  1    —  11 

11)900000 
81818 
Up  to  this  point  the  Quotient  is  an  Integer  :  but  if 
je  proceed  further  with  «ie  division,  we  shall  obto  a 

preceded  by  a  decimal  point,  to  the  dividend,  we  shall 

11)^0000  00 
8181818 

1,«!1  7vf  T'^l  °°  *^^  ^^^^'^^°  ^  ^y  extent  we  shaU 
have  the  two  figures  18  coming  again  and  again  in  the 
same  order.  A  decimal  of  this  kind  is  called  Periodic, 
Cirmlahng,  or  Recuning.  «^''wc*«., 

107.  The  extent  of  the  Period  is  denoted,  by  placing 
a  dot  oyer  the>*<,  and  another  dot  over  the  Z«./of  the 
ngures  m  it. 

Thus  -is  denotes  a  decimal  of  an  order  such  that  it 

'?«i«i«ir'*'^f^  ^•^•'^  f""^'  ^^^^^'  ^^^^  '^  ^"^8  on 
1«1B1«18  ...  to  an  infinite  number  of  figures. 

So  also,  6-756  stands  for    6-766756766 

•047  stands  for    -047047047 

•4372  stands  for  -4872372872 

260479  stands  for  26-04797979  ..... 

•00026  stands  for    -000266666 

ni^^'A^^i.^*^,-^^^^*^^"  ^^y  ^^  converted  into  a 
Decimal  Fraction  by  the  following  i^rocess 

n.?rf  "^.-  *¥  fraction  to  its  lowest  terms,  and  then  find 
the  Quotient  resulting  from  the  division  of  the  numera- 


90 
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tor^by  the  denominator,  by  the  rule  for  division  of  deci- 

Thus  to  reduce  f  to  a  decimal,  we  proceed  thus  • 

8)  8-000 
•375 
.-.  g  =  -875 

Again  to  reduce  ♦^  to  a  decimal,  we  proceed  thus  • 

82)  47 -00000  (1-46876 
82 

160 
128 

220 
192 

280 
250 

''  240 

224 

160 
160 

.*.  IJ  =  1 '46876 
Or  we  might  work  by  Short  Division,  thus  : 

4  I  47-00 
8  |ll-75' 
1-46876 
Again,  to  reduce  |  to  a  decimal,  we  proceed  thus : 
7  [  1-00000000 

•14286714  

.-.  I  =: -142867. 
tn  i^^'  •^''  f^'?J^<^\^<^hen  a  Vulgar  Fraction  is  reduced 


I 


on  of  deci- 


1  thus: 


1 1 


itts: 


rediuxd 
or  the 

>n  as  I 
lat  cau 
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When  a  fraction  in  its  lowest  terms  is  reduced  f^  « 

Thus  I  produces  a  recurring  decimal  of  6  places. 
T^  produces  a  recurring  decimal  of  18  places. 
^  produces  a  recurring  decimal  of  28  places. 
110.  When  a  Vulgar  Fraction  is  in  its  lowest  ffirm. 
It  can  only  be  expressed  as  an  Exact  Decim  Jwhen^! 
denommator  is  composed  of  factors  each  of  whi^h^«  nn! 
of  the  numbers  2  and  5.  ^  ^^  °^^ 

2  x^2  X  2!  "**'  ^'  '""^'"''"^  *'  "^  '"«*  ^^^i"^'*!  because  8  = 

=  2X2''X5.*''*''"^'''''^  *'  ^  ''^**'*  ^^''•'"^^  because  20 
=6  xtxt""  ^^  ^''P'"''"^  *'  «"  «^^*  ^«"nial  because  126 

The  reason  for  this  is,  that  no  vulffar  ftMi/.f;«„         1 
expressed  a«  an  Exa*t  DecunairJS' f e'^t  "C^ 
formed  to  one  which  haa  10,  or  some  powe?of  loX 
Its  denommator.    Now  no  number  can  6v  midfoli  J;'*/! 
be  made  a  power  of  10  unless  it  be  comSof  f»  ? 
each  of  which  is  2  or  6.  "  ™™P08e<J  of  factors 

b/i'x  sir  •"  "^^  "*"  '  "'"'"  "'  ">  "y  "-■'ipiymg  it 

by  2  xTxT  *"  "*••  "*"  "  ^'"'"  «'  l"  "y  -"Itiplymg  it 

by  6  XR  ■""  '*.""^'  "*"  "  """""  "^  "  l-y  mnlBpIytag  it 

Hence    4  =  -— ? —  _      axsxaxs  37. 

-sx^x2        «x2xaxaxaxa~  iToo  =  '875 


e 


=^        JX»XgX2 5g 

»X«XflX2X2X9  l"000  =  '^^^ 

^  =  si  2  ;n-o  =  -^-^l-T^iJ-^-i  =  T%  =  -226 


9   «_ » 


I    ) 


! 
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But  such  numbers  as  7  12  Mn  «„       x  i 
powers  Of  10  by  multiplication  Trirv.  """*  \^  "^'^^^  '""^ 
not  be  reduce/to  exS  decimals  ^    "''''  '  ^"^  ^^  ^*«- 

tio^iHstt  t^^^Ut  Jjr  ^  VuW  Frac. 
the  order  of  that  decimaT  is  e'fessed'l'T* '^^^^ 
number  of  times  that  either  of  &  f     ^o"'^  ^'^^*««* 
m  the  denominator  ^^''''''^^  ^  °^  ^  occurs 


(xlix) 


Examples 
Convert  into  decmals  the  foUowing  vulgar  fracti, 


(2) 
(6) 
(10) 


1 

199 


ons 


(8) 
(7) 


e 
T 


(8) 


1 


•     DlVmo.S   OF  DECIMALS 

the^gurerobTain^  bva^orl'"'"*'/''^-  '«  g-»' 
f|oj>  L  often  «.m7cetaX"^Zir"'%1"""'P«''''- 

"Ijjie  for  an  .^^^-^f^^^l-.^l^:^^^ 


OKDINABY  METHOD. 

62-87416 
2-84169 


CONTRACTED   METHOD. 

62-87416 
96 148-2 


66,136744 
874J24496 
6237416 
24949664 
187122,48 
124748812 

146-O6O9|46780i 


1247488  =z 

187122  == 

24950  = 

624  = 

874  = 

5 


146-0 


628741  X2  +  1 

623      X8 

62      X4  +  2 

Xl-f-l 

62  X  6  +  2 

6X9  +  2 


{ 
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>  made  into 
T2  H  can- 

algar  Frao- 
ict  decimal, 
lie  greatest 
3r  6  occurs 


fractions 
1 


^  ^^Z) 


is  great 
ultiplica- 
,  in  mul- 
method, 
product, 
lie  quite 

0  retain 


08 


X2  +  1 
X8 

X4  +  2 
<l-f-l 
<6+2 
C9  +  2 


nJ^^^'^^f^?  *^^  contracted  method  with  tlie  ordi- 

lll^Mytal^^^^^^^    °'  *'^  ^'^^^^^"^  ^^-^-  -i" 

Since  the  product  of  any  order  of  units  by  units  is  of  the 

he  mZT' ^' *^l?^"^^  mnm^m,  th Junit.figu  e of 
the  multiplier  is  written  under  the  place  to  be  retained 

mldTder^^  the  other  figures  a're  written  LaT  ': 
ordfirn?,^u-  r  ^T"  i^'^'  ^^^  4,  a  decimal  of  the  third 
Older  multiplied  by  8,  a  decimal  of  the  first  order  wil 
give  a  decimal  of  the  fourth  order ;  also,  7.  a  dedmaTo 
orders  Sv"'  r ^.*'1^';^^^4,  a  decimal  of  the^;: 
order,  will  give  a  decimal  of  the  fourth  order,  etc.,  etc. 

sincr'if  ^;?]*ijf  P'?t°*  °^  ^  ^"^  ^'  «"«  °^»«t  l>e  added  : 
smce,  il  6  had  not  been  rejected,  there  would  have  been 
one  to  carry;  tlien  the  other  figures  are  muSied  i^ 
undeT?h.r^'  /'^iT^'ip^y^  by  8  and  set?  down^ 
usuaTway.  '         °''^*'^^^  ^'  ^*^^^  ^^'''''  ^^  »  ^  *he 

sinl'lf  f^a^S^^i  ^  X*  ^°^  *«  *^^«  P'«^"«t  add  2: 
since,  if  416  had  not  been  rejected  the  product  would 
have  approximated  to  2  thousand,  etc. 
Hence  we  have  the  following  rule : 
Write   the  Multiplier  with   the  order  of  its    fiQurea 
nversed  under  the  Multiplicand,  so  that  td  unit/fiZe 
may  he  under  that  figure  of  the  Multiplicand  loh^hisZ 
l2''{^''^'^r^  {0  he  retained  in  the  Product.     ThnZt 
fiXeso}te  ^IFr^  ^^^^^tiplier.  neglectingZul 
what  is  tn  h    ^"'^'P^'^^'f  ^o  ^^  ^-iyht  of  it,  except  to  find 

JectedZart  tf  T  '  Tf  ^^^^  ^^  "^''^  ^^^^^  '^'^re- 
jected  part  of  ay  product  is  5  or  greater  than  5.   Arranae 

„.  ■^P'  -^f  *!*"  "■*  *'™<"'  oonsists  of  several  fiffnras  *!.» 
?!  ^r".''-  "^""f  ^''"rtened  by  cutting  off  a  fiiSe 
from  aie  divisor  at  each  successive  step  of  the  diviskn 

muX  f .  "T^^g  "  %««  to  the'^dividend.  S 
must  be  taken  to  increase  each  product  by  wha  woSm 


i   I 


! 
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have  been  carried  if  the  figure  or  figures  had  not  been 
thrl^pfi^eso^^ftLt^^^^         ''   ^•^^«^^«- 


correct  to 


2716418)8784169(1898 
2716418 

IO6775T 
814925 

2f)2826 
244478 

8848 
8149 


199 
it  is  evident  that  thfre  mSstZ  nn"1'' '"  t*""  '^'"<''""'. 
Pl«es  W^';Sr''"'««  "^  ^'•^^''^  -™ct  to  four 

OKDINARY  METHOD. 

218642)76814168(867206 
640926, 


1222166 
1068210 


16894 
14964 


68 
94 


489 
427 


690 
284 


12 

10 


40600 
68210 


OONTRAOTED  METHOD. 

218642  )  76814168  (  867206 
640926 

122216 
106821 

16894 
14966 

'        489 
427 

12 
H 


1'72890  ~r 

Here  the  figures  of  the  quotient  arA  qi?79nK       j  i. 
oomparingthe  2  tens  of  the'dSr  ^^76  ^' o^ 


RECIJRBINO    DECIMALS. 


95 


tbe  dividend  it  ifl  plain  there  muHt  bo  2  places  to  the 
loft  of  tlio  point ;  hence  the  quotient  in  86-7206 
^^From  connidering  those  cases  we  have  tho  following 

Comixire  the  left-hand  figure  of  the  divisor  urith  the 
unti  of  the  same  order  in  the  dividend,  a,ul  thuZeZ 
mme  the  position  of  the  point  in  the  \uotienL  £ 
dvmde  as  ^nEx.  (1),  drapjnny  afigv^e  from  the  right  of 
the  divisor  at  each  step  of  tlie  dimsion,  ^      '^ 

Note  -Care  should  be  taken  to  mark  the  ficnires 
dropped  by  placing  a  dot  or  other  mark  beneath  thm 

Examples.    (I) 
•8  uTpLSni V'?  *''","  "'decimal,. 

6-6666+706249  to  ftr^e  places  ofX'm.1,. 

SECURHim  DECIMALS 

wlii^K  Vvo""  rV"™'^  "ecimai  fractions  are  those  in 
S  po^t.^™^  """""^""^^  immediately  after  ZlZ 

fl>M  -8,  -27.  -0429  are  pure  recniring  decimale. 

Mmd  reoiuring  decimal  fractions  are  those  in  whiol, 
one  or  more  figures  precede  the  period 

thus  -28,  -2427.  M5429  are  mixed  recurring  decimal,- 

Ex.  (1).  Knd  the  Vulgar  Inaction  equivalent  to  -8. 
The  decimal  =  -888 


(2) 
(8) 
(4) 
(6) 
(6) 
(7) 

;8) 

.9) 
(10) 


il 


»         ! 


i 


H       I 
It       ' 


'^  RKCURRINO    DECIMALS. 

Prom  10  times  the  decimal,  or  3-833 

Take  the  decimal,  or  833 

Then  9  times  the  decimal --^3-000 

.'.  the  decimal=|=^, 

Ex.  (2).  Find  the   Vulgar  Fraction   equivalent  to 
247. 

The  decimal  =  -247247 

From  1000  tim.js  the  decimal,  or    247-247 

Take  the  decimal,  or  -247 

Then  999  times  the  decimal  ==:  247*000 

.*.  the  decimal  =  §||. 

Ex.  (8).   Find   the   Vulgar   fraction  equivalent    to 
0423. 

The  decimal  :=  -04230423 

From  10000  times  the  decimal,  or  423-0423 

Take  the  decimal,  or  -0423 

Then  9999  times  the  docimal  =  423000P 

•••  the  decimal  =  ^\%%  =  ^^^. 

Examples-   (li.) 
Convert  into  Vulgar  Tractions  in  their  lowest  terms  : 
(1)     -6  (2)    -27  (3)     -045  (4)    -3128 

(6)    -0072        (6)     -4023         (7)     -00064  (8)    -00009 

Hence  we  deduce  the  following  riile  for  reduc 
ing  a  pure  recurring  decinal  to  i  Vulgar  Fraction  : 

Take  om  of  the  periods  to  form  the  numerator,  ami  for 
the  denominator  the  number  formed  hy  repeating  9  as 
many  times  as  tltere  are  figures  m  the  peritd. 

Thui    'i  =1 
•05  =  ,-, 
•4327  =3  ni 
116.  To  find  the  Vulgar  Fraction,  whieh  is  equivalent 
to  a  ffiven  mixed  recurring  decimal. 
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Ex.  (1).     Find   the  Vulgar  Fraction  equivalent  to 

The  decimal  =  -23737 

d,!?n^•'°'^^l^^^®'*°^^^'  «r  "*  237-87 

lake  10  times  the  decimal,  or  2-87. 

Then  990  times  the  decimal  =  235 
••.  the  decimal  =  «fg  —  ^y^       ' 

Ex.  (2).     Find  the  Vulgar  Fraction   equivalent  to 
0-4726. 

The  decimal  =  -04726726. 
l^rom  100000  times  the  decimal,  or        4726-726 
Take  100  times  the  decimal,  or  4-726 

Then  99900  times  the  decimal  =  4722 
.-.  the  decimal  =  ,v,v„  =  j||j^  ' 

Ex.     (3).  Find  the  Vulgar  Fraction   equivalent  to 

The  decimal =8  1444 
From  100  times  the  decimal,  or  '  314-44 
lake  10  times  the  decimal,  or      81-44'. '.  *  *'. 
Then  90  times  the  decimal  =  288, 
.*.  the  decimal =288 
00' 


t  terms : 

-3128 
•00009 

•r  reduc 
on  : 

,  ami  for 
'ng  9  as 


mivalenf 


Examples,    (lii.) 

Convert  into  Vulgar  Fractions  in  their  lowest  terms  • 
(1)      -425^        (9)      -4759  (8)      4-258  (4)     -00426 

(5)   53-00248  (6)    7-?dli  (7)    2-6806 

i.^^^ir?^?''^  ^^  ^^^"^'^  *^^^  following  rule  for  redur 
iiig  a  Mixed  recurring  decimal  to  a  vulgar  fracin  : 

Form  the  Numerator  by  talma,  from  the  fiqures  nn  to 

period     and  form  the  Denominator  hi  settina  dovw  Q  L 

^ngu  as  many  times  as  there  are  fim.^f.h.*'      ...  f^ 
malpoint  and  tU  first  period.     "'"" ^'^'  ""  '^^"^ 


[I 


^®  BEOURRING    DECIMALS. 

Thus  -245=  2 4 «  -  2  ^  2 4 3 

19  9  9  0        ^^Xf 

'Oom  =  uU^  =  Anj, 

4.5  __  *j5.li  =    *1. 
9  9 

7-845  =  _t 3i«  -  7  3  4=  C6J  I 
900  B06   • 

118.  The  method  of  performing  arithmetical  opera- 
tions with  recurring  decimals  will  be  best  explained  by 
taking  the  operations  separately. 

I.  Addition. 

Find  the  sum  of  3-49,  4  047,  and  -1463. 

Firat  make  the  decimals  all  of  the  same  order,  thus 
3-4999,  4-0470,  -I468. 

Then,  since  the  periods  consist  of  1,  3,  2  figures  respect- 
ively, and  the  l.  c.  m.  of  1,  3  and  2  is  6,  carry  on  all  the 
decimals  six  places  farther,  thus 

3-4990999999 

4-0470470470 

'  -1463636368 


7-69841068 
II.  Subtraction. 

Here  we  proceed  on  the  same  principle  as  in  Addition, 

Thus  to  subtract  6-247  from  8-069, 

8-059069 
6-247777 


2-8li28 
In  both  operations  some  care  is  requisite  in  observing 
what  figure  would  be  carried  on  if  the  columns  omitted 
were  taken  into  account. 

III.  In  Multiplication  and  Division  the  recurring 
decimals  should  be  converted  into  vulgar  fractions,  and 
when  the  Product  or  Quotient  of  these  fractions  has 
been  found,  it  may  be  converted  into  a  decimal. 


Thus  4-5  X  3-7  = 


45  —  4 


X 


37-3 


41 


9  '^  9 

and  '06  -s-  -042  —  -A^-l.  ^  s 

We  may  then,  if  it  be  reqnirod,  oonvert  ^ff^ 
decimals,  by  the  process  explained  in  Art.  108. 


X  y  =  IP±* 


Tf    = 


81 


«     wOOO  fiXlO  2(5 

«tnd  1^  into 
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EXAMINATION    PAPERS, 

Examples-    (liii). 
Find  the  value  of  the  following  expression., : 
(1)     2-67  + -643  +  m.         (2)     14-762  +  8649 -f  2-204'' 
(8)     15-025 -18-247.  (4)     -0246--00897. 

(5)     8-7  X  5-49.  (6)     -0072  x '4^ 

(7)    8-4 -4-09.  (8)     -074  ^-59. 

I  •  ^^f  •  ^r'^^  ^"^^^^  ^""^  decimal  fractions  are  com- 
bnied  m  the  same  expression,  it  may  usually  be  simpli- 
hed  in  the  neatest  and  easiest  way  by  reducing  the  vul- 
gar fractions  to  a  decimal  form.  6      «  vui 

Thus,  if  we  have  to  find  the  sum  of  476^,  13*.  and  10-875 
we  should  proceed  thus  :  '  ^'^' 

4761=476-25 
18|=  13-376 
10-376 


Sum    600-000 


Addition. 


Dbserving 
3  omitted 


recumng 
ions,  and 
ions  has 


-  1394 

"  "sT"' 

_  2s 

—  T7' 

!  1^  into 


Examination  Papers, 
I. 

(1)  Show  that  any  decimal  is  multiplied  by  1000  bv  re- 

(2)  Enunciate  the  general  rules  for  the  divsion  of  deci 
mals.    In  cases    when  the   division   does  not  Terminate 

?hf  qToMe7t.'°  ''*""'^"^  *'^  P^^^^  ''  *^^  dechnal  pS  i'n 
recfc  ?  ^^'*^^  °^  *^^  following  statements  is  more  nearly  cor- 

gwS-^l'll.  orY^=9.009. 

Wht\  ^''T-  '"^''^i  ^i^^^   ''^^  '^^^7  '''^  **J^en  from  2-291  ? 
What  fraction  will  the  remainder  be  of  the  former  ? 

nii,!^  Whence  does  it  appear  that  a  vulgar  fraction  mav 

deSl  ?'  ''^^°'^  '^*^''*"  ^  terminated%r  a  circulauS^ 

Calculate  the  limits  of  the  error  made  in  taking  ^U  as  an 
approximate  value  of  8-1416926  to  seven  places  ordecimX 


i! 


'El 


1   'I 

I 

I 


III 
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EXAMINATION    PAPERS. 


11. 


(1)  Explain  what  vulgar  fractions  can  be  expressed  as 
finite  decimals. 

Which  of  the  following  fractions  can  be  thus  expressed  ? 

a  77  18  3  0      'J  31        79         91 

(2)  If  a  pound  of  sugar  cost  -0093125  of  83,  find  the  value 
of  -0625  of  16  barrels  of  200  pounds  each. 

(3)  Whether  is  3'714535  more  accurately/  represented  by 
3-715  or  3-714,  and  why  ? 

(4)  What  vulgar  fraction  is  equivalent  to  the  sum  of  14-4 
and  1-44  divided  by  their  diflference  ? 

(5)  Find  a  decimal  which  shall  not  differ  from  «  by  a  ton- 
thousandth. 

Ill 

(1)  What  are  the  advantages  and  disadvantages  of  work- 
ing with  decimals  instead  of  vulgar  fractions  ? 

(2)  If  a  business  produces  an  annual  return  of  $6,000, 
and  of  three  partners  one  has  -476  and  another  -38  share  of 
the  profits,  how  much  money  falls  to  the  share  of  the  third 
partner  ? 

(3)  A  man  who  owns  §  of  a  steamboat  sells  -7  of  his  share 
for  $1,400  ;  what  decimal  part  of  the  boat  does  he  still  own 
and  what  was  the  boat  worth  ?  ' 

(4)  A  man  paid  $120  for  a  horse ;  for  a  buggy  $36^%  more 
than  -3  of  the  cost  of  the  horse  ;  for  harness  -185  of  the  cost 
of  horse  and  buggy.     Find  his  entire  outlay. 

(5)  The  product  of  three  vulgar  fractions  is  f ;  two  of 
them  are  expressed  by  the  decimals.  -63  and  -136  ;  by  what 
fraction  will  the  third  one  be  expressed  ? 

IV. 

(1)  How  do  the  Decimals  differ  from  Vulgar  Fractions  ? 

(2)  A  storekeeper  buys  140  yards  of  cloth  at  $-30  per  yard. 
In  seUing  he  uses  a  measure  which  is  ^Jjtof  a  yard  too  short, 
and  charges  $-60  per  yard.     What  is  hisnet  gain  ? 

(3)  One  vessel  contains  a  mixture  of  18  pints  of  brandy 
and  7  of  water  ;  another  contains  34  pints  of  brandy  and  18 
of  water. 

If  the  strength  of  the  first  mixture  is  represented  by  423. 
what  number  will  represent  that  of  the  second  ? 
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(4)  Write  in  figures  four  millions  and  four,  and  ten  Hllions 
ninety  thousand  and  seven  hundred  quadrillionths  Ex- 
press  in  words  74000306-000060000007. 

(6)  A  piece  of  cloth  was  said  to  contain  84  yards,  but  it  was 
found  that  the  so-called  yard  measure  with  which  it  was 
measured  was  •02083  of  a  yard  too  short;  what  was  the 
correct  length  of  the  cloth  ? 


(1)  When  a  vulgar  fraction  is  changed  to  a  decimal,  ex- 
plain how  many  figures  there  will  be  in  the  decimal  if  it 
does  not  repeat ;  if  it  is  a  repeating  decimal  explain  when  it 
will  consist  of  a  part  which  does  not  repeat,  and  show  how 
many  figures  there  will  be  in  this  part. 

(2)  The  French  metre  is  39-371  inches  in  length.  Ex- 
press  the  length  of  26  metres  as  a  fraction  of  an  Engb'sh 
mile,  there  being  5280  feet  in  it  and  12  inches  in  a  foot. 

(3)  If  a  steamer  makes  a  passage  from  New  York  to 
Liverpool  (say  2700  miles)  in  230  hours,  and  a  Train  goes 
from  London  to  Edinburgh  (say  405  miles)  in  18  hours :  how 
much  does  the  one  go  faster  than  the  other?  Give  answer 
in  miles  and  decimal  of  a  mile.  answer 

(4)  Given  that  the  sum  of  the  divisor  and  quotient  is  7-6  • 
and  that  the  divisor  is  f  of  the  quotient ;  also  that  the 
remamder  is  |y  of  the  divisor.     Find  the  dividend. 

Jil^'^^'^^^  *^1?-^^t  ^.?°°^  ^'  ^'  ^^*^  C'  «o  as  to  give  B 
$46.70  less  than  A,  and  $34.59  more  than  C. 

VI. 

(1)  What  vulgar  fractions  must  be  represented  bv  mixed 
repetends,  and  what  by  pure  repetends  ? 

(2)  Show  that  no  recurring  decimal  can  have  more  places 
in  the  penod  than  there  are  units  in  the  denominator  less 

(3)  A  man  spent  $2.50  more  than  .79  of  his  money  at  one 
time  and  $1-15  less  than  ^-£,  of  the  remainder  at  another 
and  now  has  $2-609  ;  how  much  had  he  at  first  ? 

(4).  Simphfy  16 1  i  -  L~-f  i  —  -  -  •  ~-  V         r   4 
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SQUABE    ROOT, 


XIII.    Square  Root 

120.  When  a  Number  is  multiplied  by  itself,  the 
result  is  called  the  Square  of  the  number.  Thus  144 
is  the  square  of  12,  and  225  is  the  square  of  15. 

The  symbol  ^  j)laecd  over  a  number  expresses  the 
square  of  the  number  :  thus  5'^  denotes  the  square  of  5. 

121.  The  Square  Eoot  of  a  given  number  is  that 
number,  whose  square  is  equal  to  the  given  number. 

Thus  the  square  root  of  144  is  12,  because  the  square 
of  12  is  144. 

The  symbol  y,  placed  before  a  number,  denotes  that 
the  square  root  of  that  number  is  to  be  taken  •  thus 
y25  is  read  "  the  square  root  cf  25." 

122.  A  number  which  has  an  integer  for  its  square 
root  is  called  a  Perfect  Square. 

123.  For  Perfect  Squares  not  greater  than  100  wo 
know  the  square  roots,  thus  we  know  that  the  square 
root  of  81  is  9  ;  and  for  many  Perfect  Squares  greater 
than  100  we  know  the  square  roots  by  experience,  as, 
for  instance,  we  know  that  the  square  root  of  169  is  13, 
and  the  square  root  of  400  is  20,  and  the  square  root  of 
10000  is  100.  But  we  have  rules  for  finding  the  Square 
Root  of  any  Number,  as  we  shall  now  explain 

First,  suppose  we  have  to  find  the  Square  Root  of 
1225. 

We  draw  a  line  separating  the  two  figures  on  the  right 
from  the  other  two  ;  thus 

12125. 
The  figures  12  make  what  is  called  the  first  period. 
The  figures  25  make  what  is  called  the  second  period. 

We  then  take  the  nearest  perfect  square  not  greater 
than  12,  that  is  9,  and  place  it  under  the  12  and  put  its 
square  root,  that'  is  3,  as  the  first  figure  of  the  square 
root  we  have  to  find,  thus 

12125  ( 3 
9 
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We  subtract  9  from  12,  and  annex  to  the  remainder  8 
the  secawi  period  26  to  make  a  dividend,  and  we  double 
the  first  figure  of  the  root,  and  set  down  the  result  as 
the  first  term  of  a  dmsor;  thus  our  process  up  to  this 
pomt  will  stand  thus  :  i'  •«  i*u*» 

12125  ( 8 
9 


6     I  326 

Now  we  shall  have  to  annex  another  figure  to  the  6 
and  we  must  therefore  reckon  the  6  as  six  tens,  or  6o' 
and  then  we  seek  the  number  of  times  60  is  contained 
ui  d26,  and  this  hemg  Jive  times,  we  set  down  5  as  the 
second  iigure  of  tlie  root,  and  annex  5  to  the  6,  so  that 
our  process  up  to  this  point  will  stand  thus ; 

12125  ( 36 
9 


#^' 


66  I  326 

^^1  *^!?  "Snl^'P^y  ^/  ^y  ^'  ^"^  ««*  ^^^  product  down 
voder  the  826  ;  and  subtractmg  the  product  from  the 
rf^5,  we  have  no  remainder,  and  we  conclude  that  86  is 
the  square  root  of  1226,  the  full  process  being 

12125  (  86 
9 


66 


326 
826 


Next,  to  find  the  square  root  of  622621. 

Drawing  a  Une  to  mark  off  the  two  figures  on  the 
right,  and  another  hne  to  mark  off  the  next  two  figures 
our  process  for  finding  the  first  two  figures  of  the  root 
will  be  the  same  as  that  explained  in  the  first  example, 
and  It  wiU  stand  thus :  ^   ' 

62126121(78 
49 


148 


1826 
1184 


14121 
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We  now  annex  to  the  remainder  the  third  period  21,  and 
we  double  the  part  of  the  root  already  found,  78,  and  set 
down  the  result  156  as  a  partial  divisor,  and  proceed,  as 
before,  to  divide  14121  by  1560,  and  annex  the  quotient 
9  to  the  root  and  to  the  divisor;  and  multiplying  1569 
by  9  we  set  the  product  under  the  14121 ;  thus  our 
process  in  full  will  be 

62125121(789 

49 


148 


1669 


1825 
1184 


14121 
14121 


.*.  789  is  the  root  required. 

Note. — In  practice,  instead  of  dividing  1325  by  140, 
it  is  usual  to  divide  132  by  14,  and  instead  of  dividmg 
14121  by  1560,  to  divide  1412  by  156.  The  quotient 
thus  obtained  is,  however,  sometimes  too  gi-eat,  as  will 
be  seen  in  the  next  Examples. 

We  now  give  two  Examples  in  which  the  first  period' 
has  only  one  figure,  which  must  always  be  the  case  when 
the  proposed  square  has  an  odd  number  of  figures  in  it. 

To  find  the  square  root  of  189475225. 

Marking  off  the  figures  by  pairs,  commencing  from 
the  right,  we  have 

1189147152)25  ( 13765 
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To  find  the  square  root  of  89601. 

8196101  ( 199 
1 


28 


889 


296 
261 


8501 
8501 


the^S^J^^^^^^^^^       i^mamder,  35,  Ib  greater  than 
me  aivisor,  29,  a  result  not  uncommon  in  this  operatio^ 


Examples.   (Iv) 


(1) 
(3) 

(6) 


Find  the  square  roots  of 

196. 
1024. 
88209. 
(7)    106929. 
(9)    193600.    ' 
(11)    86372^61. 
(18)    560183936. 
(15)    4124961. 
(17)    32239684.  ^_^     ^^.^^^ 

124.  2'ojind  the  square  root  of  a  decimal  Fraction. 
When  the  given  number  has  an  even  number  of  deci 
mal  places,  we  proceed  to  find  the  square  root  as  if  thp 

nZt"  Tf  ^"  '^^'^'''  ^«d  marl?  off  in  the  roo    a 
number  of  decimal  places  equal  to  Half  the  nZUttL 

^^"''  tti^i'rnT^il  S'  *  ^^'^^^  «^*»^«  *^'^  order, 
the  root  W.U  be  a  decimal  of  the  third  order, 

,.„^..,,  ^  ,,^^  ^^g  square  root  of  6-S22249. 


(2)  629. 

(4)  5625. 

(6)  119026. 

(8)  751689. 

(10)  697225. 

(12)  22071204. 

(14)  6256250000. 

(16)  646121000000. 

(18)  191810713444. 
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5-I82I22I49  ( 2-807 
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Since  40  is  not  contained  in  82,  we  annex  an  0  to  the 


4607  i  32249 
32249 


Examples.   (Ivi) 
Find  the  square  roots  of 


(1)  16-81. 

(4)  -2601. 

(7)  17242-3161. 

(10)  18947-C225. 


(2)     281.9041. 
(6)     -0625. 
(8)    1-002001. 


(8)  -9025. 
(6)     -000729. 

(9)  44415.5625. 


125.  In  finding  the  square  root  of  a  decimal  fraction 
we  must  be  careful  to  make  the  decimal  such,  tha  he 
mdex  of  its  order  is  an  even  number. 

Thus  if  we  have  to  find  the  square  root  of  -4,  we 
change  the  decimal  into  an  equivalent  decimal  of  the 
second,  fourth,  stxfh... order,  thus,  -^O,  -4000,  -400000 

.n™1  '"/r^.-"''  order  that  the  denominator  of  the 
equivalent  fraction  may  be  a  perfect  square,  which  is 
the  case  m  the  fractions 

—    _^_POiL.    _iooooo 
100     10000       lOOOOOO""" 
but  not  in  the  fractions 

4       400      40000 

10     1000    100000 

I.avi'"''  ^'T  ^^'^  ^''^2^''''  ^^  ^^"^^«  i^  the  square  we 
have  0^6  figure  m  the  root,  we  shaU  have  to  take  a 

number  of  figures  m  the  decimal  part  of  the  square 
double  tJie  number  of  decimaj  places  we  are  to  have  S 
tne  root. 
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Suppose,  for  example,  we  Jiave  to  find  the  eauare 
root  of  -144  iofouT  places  of  decimals.  ^ 

tiius,   14400000,  aud  we  mark  otf  these  and  proceed  as 
m.the  extraction  of  the  root  of  whole  numberrtho  root 
bomg  a  decimal  of  i\x^fo,nth  order  :  thus, 
•14;40I00|00  ( •a794  . . . .     ' 


67 


749 


7684 


640 
4G9 


7100 
6741 


85900 
30836 


6564 

x.oTE.—The  square  root  of  a  decimal  of  an  odd  ordGr 
13  a  non-termmatiug  decimal. 

Examples-    (ivii) 
^Extract  to  four  places  of  decimals  the  square  roots'of 

(S)     16-246.     (10)     .9.  (lij     .25.  (fa)    4'  Js 

fvon?^"  "^^"^^  ^^^^  1*^  ^""^  **^^  «q"are  root  of  a  vulgar 
fiaction,  we  can  always    by  multiplication  make   the 
denommator  a  perfect  square,  if  it  be  not  already  so 
mu  tiplymg  the  numerator  by  the  same  number. 

We  then  find  the  square  root  of  the  denominator  and 
find,  exactly  or  approximately,  the  square  i?ot  of  the 
numerator,  and  make  the  res'idts  respec  ively   the  de 
nommator  and  numerator  of  a  fractL,  whLh  is  the" 
root  reqmred,  exactly  or  approximately. 

Ex.  (1).  ^/2i^  jv/25  _  5 
>  36       v/86  ~  6 

^  ''  \  3        y\  .3X8         v^9 


n 
O 
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Wg  can  now  extract  the  square  root  of  0  to,  say, 
three  places  of  decimals,  thus  : 

6-I00I0OIOO  (  2-449 


I 


44 

484 
4889 


200 
176 


2400 
1986 


4G400 
44001 


2899 


449... 
8 


=  -816. 


^-  («)•  V  «g=  V  lr'= 


28        7 


Or  we  might  have  reduced  f  to  a  decimal,  thus: 
•666666...,  and  then  have  extracted  the  square  root  of 
this  decimal. 

v/629 
V64 

•  1*28 

Ex.  (4).     To  find  the  square  root  of  ^0.^ 

Here  we  can  reduce  the  fraction  to  lower  terms. 

Thus,  Jl:?^  =  J:^=.-:8=.82 

\  12-6         \  6-26      2-6 
127.  An  integer  can  always  be  changed  into  a  per- 
fect square  by  multiplying  by  a  number  equal  to  or  less 
than  the  proposed  integer. 

For  example, 

7  is  changed  into  a  perfect  square  'f  multiplied  by  7 
18  is  changed  into  a  perfect  «][uare  li  ijii.iti}  tied  by  2. 

Examples-  (h  1; 
Find  the  square  roots  of 
(1)    1^  (2)    tVt 

(4)    HU  (6) 

(7)     m  (8)    S.^^j, 

(10)    38H  (11)     17H 


15131 


V 


(8) 

(6) 

(9) 

(12) 


6A 

em 
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and  find  to  four  places  of  decimals  the  Hqnare  roots  of 
<^»^    *  (14)    iJ  (16,    Gl 

(16)    H  (17)    761f  * 

XIV.    Cube  Root. 

128.  When  a  number  is  multipli^ed  by  itself  twice, 
tJie  result  is  called  the  Cube  of  the  number.  Thus  27 
IB  the  cube  of  8,  and  210  is  the  cube  of  6. 

129.  The  Cube  Root  of  a  given  number  is  that 
number,  whose  cube  is  equal  to  the  given  number 

18  slT  ^^'^  ""''^^  '"'''*'  ""^  ^^^  '"  '^'  ^''''^"'^  ^^^  ^"^^  "^  7 

The  symbol  ^ ,  placed  before  a  number,  denotes  that 
the  cube  root  of  that  number  is  to  be  taken:  thus 
yi26  IS  read,  «'tlie  cube  root  of  125." 

i}^^'  ^  n  T^?f'  ^^"''^'  ^'^^  ''''  integer  for  its  Cube 
ikoot,  IS  called  a  Perfect  Cube. 

The  numbers,  less  than  1000,  which  are  perfect  cubes, 
should  be  committed  to  memory :  they  are 

1.  8,  27,  64,  125,  216,  848,  612,  729 
and  the  cube  roots  of  these  numbers  are  respectively 
1.    2,    8.    4,    6,     6,     7,    8,    9. 
131.  To   find   the   Cube   Root    of  a    perfect   cube 

f::tXn. ''''' "'  ^""''  '^  ^  ^'^^^^  which  te  a 

Ex.  (1).  To  find  the  cube  root  of  91126. 
4  91  I  125 


64 


12 


48Q0 
625 

6425 


27125 


27126 


First  divide  the  number  91126  into  twn  ru^r-inAa  u„  a 
a  line  marking  off  three  figures  on  theSf  ^^  ^"""■"K 

^tSi'f  ? '^;  ITrJri?'!!. «"';''  -»»  re.t«  than  91, 


!'^ 


i 


r 
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-  to  <  he  left.    This  is  the 
■^   -     ae  rr  mainder  attacli 


line  with  91125,  and  ■^■^n-< 
first  figure  of  the  root. 
Then  Guhf,iact  64  from  .. 
the  second  period,  125 

aua  It  to  the  4800;  this  gives  5425;  multiylv  this  hv  ^ 
put  the  result,  which  is  27125,  unde'r  the  fir^4^remainder  • 
subtract,  and  as  there  is  no  remainder,  the  pTocess  is 
complete,  and  the  root  is  45.  Process  is 


Examples- 
Find  Kie  cube  roots  of 


(lix) 


(4) 


74088. 
262144. 
614125. 
250047. 


4096.  (2)  32768.       (3) 

493039.  (5)  614125.      6 

(7)  39304.  (8)  389017.      ^9^ 

(10)  970299.  (11)^  69319  ({2)  .„.„,.. 

Next,  let  us  take  the  case  in  which  the  cube  root  has 
tftree  figures,  and  extract  the  cube  root  of  428661064. 

7         428  I  661  I  064 
343 

21   I 


^25 


14700 
10751 

85661 

15775 
25 

78875 

*"*/ 

0 
6 

168750 
901 

6786064 

1696516   6786064 


We  Boparate  the  number  428661064  into  three  periods 

t^ivf -^^i^J  ""^i"'*  P""^"'*  '"^^  ^°*  greater  than  428; 
which  18  348,  and  we  set  down  its  cube  root,  which  is  7 
We  then   subtract  343   from  428.  and  -n-s^   *"   -^  ' 
remainder  661,  the  second  period."  ~  ""^ 


W( 

th 


his  is  the 


ler  attacli 

ot,  12,  to 
f  the  first 
to  it,  just 


.  mjrlway 

ap  125 
the  4800 
his  by  5 
mainder 
'I'ocess  is 


•88. 
144. 
125. 
047. 

•oot  has 
1064. 


periods, 
an  428, 
eh  is  7. 


the 
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Then  we  set  down  three  times  7,  which  is  21 
•twt're^oiTo'it!'"^^''^"^'''  ^^^^^  '^  1^7,  and  add 
Then  we  clivide  85G61  by  14700,  which  gives  the  quotient 
5,  and  this  we  put  down  midway  between  21  and  14700 
Then  we  mu  tiply  215  by  6,  which  ^ves  1075 :  we  add 
this  to  14700;  we  multiply  the  result,  16775  bV  I    and 
subtract  the  product,  78875,  from  85661     and  to  th« 
remamder  we  annex  the  thu-d  period  064   ' 
We  then  set  down  three  times  75,  which  is  225. 
and  three  times  the  square  of  75,  which  is  16875. 

N.B.— This  last  result  can  be  obtained  bv  aettina  fU« 
square  of  5  the  second  figure  of  the  root,  under  the  second 
biaS.'"'  "''"^^  *^^  *^^^^  '^"^^^'^  coupled  b7rhe 
We  then  annex  two  zeros,  to  16875  and  rflnAof  *u^  «- 

3""v  ?'•■''"•*•  '?.«■"•  *• ''-  thW  flguC  of  thrcZ 
root,  which  is  in  this  case  754.  b  *«  oi  me  cube 

a.'^!?^^^^^  *\^  ""^^^  "^  ^*^^^^  *he  root  has/c  . vfieures 
and  find  the  cube  root  of  14882637993,  ^ 


a 


72 


1200 
256^ 

1456 
16J 


172800 
3625 


14  I  832  I  637  j  998 
o 

6832 


5824 


176425 

25  j 


1008537 


882125 


735        7        18007500      126412993 
61499 


18058999       126412993 
Hence  the  root  required  is  2457 

tua.  tu.  ^adition -of  As;;sT5:r«f^  7iz:'.zi  x 


I 


112 


CUBE   EOOT, 


1626,  and  this  multiplied  by  6  would  give  7625,  a  number  too 
large  to  be  subtracted  from  6882. 

Examples,  (ix) 
Find  the  cube  roots  o 


149721291. 

2097152. 

1092727. 

84027672. 

354894912. 


(3) 

(6) 

(9) 
(12) 

(15) 


(17)    122615327232. 


28984448. 

6735839. 

16777216. 

130323843. 

700227072. 


(1)  14706125.  (2) 

(4)  300763000.  (6) 

(7)  99252847.  (6) 

(10)  194104539.  (11) 

(18)  822828856.  (14) 

(16)  134217728. 

(18;  673373097125. 

132.  To  extract  the  Cube  Root  of  a  Decimal  Fraction. 

In  order  that  a  Decimal  Fraction  may  be  a  Perfect 

Cube,  It  must  be  of  the  3rd,  6th,  9th order,  the 

Index  ot  the  order  being  some  multiple  of  3. 

We  then  proceed  in  the  following  way  : 
Ex.  (2)    To  find  the  cube  root  ol  -343. 

7 


^•^43"= 


=  V 


343 


=  ^nv=-7. 


Ex.  (2) 


1000  ~  10 
To  find  the  cube  root  of  039804. 
39304         34 


«/ -039304=  »/ 


=  .~  =  -34. 


1000000       100 
Ex.  (8)    To  find  the  cube  root  of  -012812904. 

^.012^12904  =  1/  128129(J4"  _  234  _ 
^1000000000 ~  1000 ~ 

133.  To  extract  the  cube  root  of  an  integer  or  deci- 
mal expression  to  a  particular  place  of  decimals,  we  must 
take  three  times  the  number  of  decimal  places  in  the  ex- 
pression. 

Thus  to  find  the  cube  root  of  4-23  accurately  to  three 
placesof  decimals  we  extract  the  cube  voot  of  4-230000000 
making  the  given  expression  a  decimal  of  the  ninth 
u*«w     xa  iVOxo_iiij;  tiiia  vxiimpie  we  nna  me  cube  root 


CUBE  BOOT. 


118 


0   by  rcducmg  the  fraction  to  a  decimal  ofTesTett' 
^"' O'^de'^.  and  proceeding  as  in  Art.  188. 

Examples'    (lii). 
Find  the  cube  roots  of 

Vi- Y  ^^  ^^^*    ^^^  406^385; 

and  find  to  three  places  of  decimals  the  cube  roots  o, 
W    16-926972604  nl  f  ^  1}?,    -121861281 

135.  T\\^  fourth  root  of  a  number  is  foim^  i.«  *  i  • 
the  aqnare  root  of  the  square  roSof  the  n„mbei^  ^« 
Thus  ^4096  = 


roo?<rftf:raLlo^rri:Lt^^^^^ 

Thus  ^64  =  V8  =  2. 

Examples-  (izii) 
lind  the  fourth  roots  of 

(1)  631441     (2)  4100626     (3)  ISTS-oqai  . 
and  the  sixth  roots  of  '  1876  2961; 

(4)  4826809    (5)  24794911296  (6)  282429-686481. 


COMMERCIAL  ARITHMETIC 


XV.   On  English,  Canadian,  and  United  States 

Currencies. 

of  P^i^efrSf/^'^''^  the  principles  and  processes 
oi  irure  Arithmetic,  we  proceed  to  show  how  thev  nra 
apphed  to  Commercial  affairs.  ^  ^"^^ 

Measures  of  Money. 

4  farthings  are  equivalent  to  1  penny 

12  pence  are  equivalent  to  .     1  shilling 

20  shilhngs  are  equivalent  to  1  poundf 

The  Bymbol  £  placed  before  or  over  a  number  denotes  pounds, 

" aiber i-n' 

d after   ...     shillings, 

.pence. 

Since  1  farthing  is  one-fourth  of  a  penny, 

2  farthings  are  one-half  of  a  penny. 

3  farthmgs  are  three-fourths  of  a  penny. 
Hence  the  symbol  id.  is  placed  for  1  farthing, 

li fjarthings'or  a  halfpenny. 

rn,     ;•; ^"^ 3farthings.  ^      ^ 

The  symbol  q.,  placed  after  a  number   is  «omoH^ 

137.  WecaIl,«14a«m;,Ze  quantity,  and  £14  5«  7,1 
^compound  quantity,  because  tlie  fomer  it  expre'sled 
with  reference  to  a  d„tfle  unit,  while  the  l«tte?S  ex 
pressed  with  reference  to  thre,  diferml  unit*. 


^ETIC. 


ited  States 


ad  processes 
ow  they  are 


y. 

d. 

aotes  pounds, 

shillingis, 

.pence. 

)r  fourteen 


mny. 

I  halfpenny. 

sometimes 
for  three 

14.  5s.  Id. 

expressed 

iter  is  ex- 


OANADIAN    AND    UNITED    STATES    COINS.  II5 

138.  The  unit  in  Canadian  nnrl  TTn,+«.i  c*  i 
.encies  is  called  a  dollar.     The  tontli  ,m  t  „?  fl       ""l 
is  eaUed  a  dime;  U.e  tenth  in.rt  of  L'dU^e   i,  ™II  ",'"' 
cent;  aud  the  <™tt  of  the  cent  LcaMV^illlvIJ 
i.K.y  couccwe  the   unit,  theu,  to  be    Uvided^l  )!" 
e<i»al  parts,  each  of  tj.ese  parts  into  ^,    oth"   "o^ 
parts,  and  so  on.     Henee  Canadian  and  UnWr.l  ^?T 
currencies  are  based  on  the  /;,.,■/„/  v      •       .■  ,,  ^^"^^ 
ancl,  therefore,  all  ».*rationr'ir"tlt^f  ^.tS'^:; 
pertomed  by  means  of  the  rules  in  U,:cim»l  FracLr 

TABLE  OF  CANADIAN  AND  UNITED  STATES  COINS. 

OANADUH  COINS.  ON.TED  STATES  COINS. 

*'""•  Gold. 

British  Half-sovereign.  IM'E^gle.or.-.'.-.-'w" 

Three  Dollar  Piece. 
Quarter  Eagle,  or...  $2^ 
Dollar. 

Silver,  o., 

Oliver. 

60-cent  piece  answers  to Hal/dollnr 

25-cent  piece  answers  to. . . .         :"ouarterdd^ 
20-cent  piece  (no  longer  coined)^    ^  ^''"^'• 

lU-cent  piece  answers  to Dime. 

Nickel 
6-cent  piece  answers  to g.cent  piece. ' 

3-cent  piece.  -• 

Bronze.  r, 

1  „^   .  Bronze, 

1  cent.  -        , 

Mm,  not  coined.  Mni       ♦      •     ^ 

Mill,  not  coined. 

Ex.  (1).    $261,  7  cents,  3  mills. 

-J(251-f  A  +  T^^+r^o) 

=  J(261  +  tJI^) 
-  «  261-073. 


lie 
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Ex.  (2).    166-928 

—  !j  05  +  92  cents  -f  8  mills 
=  $  55,  92  cts.  3  mills. 

Joy'  ^°8"^''«°ld«oi'^'»g«conHist8of  -j  pure  metal  and  of  ,^ 

Of  AV'remeTa?a^^^:Utr  "'  ^'^  "^"^^^^    '^'^'^^  -"-*» 
A~"  """  '"  ^^'^^'^^  -«*  E"«l-d  is  ij  pure  metal  and 

sil^till^^l-^KeJ^Sr  ^"^^-^-    ^^«  -^^  or 
^^^7^^:^r%:i:S^^'  '-  l-h  mdiamete. 

reSX^urrSlTa?^^^^^^^^  of  gold, 

parts  pure  Rold  and  fi  nnrfa\.f  /         xi    ""® '  *  ™«ture  of  18 

fs  carats  .ul  ^i'L^a^trrt  t^^Cd^Je^rrCd:  ^^  ^^^  *^  ^^ 
HEDUGTION  OF  MONEY, 

139.    The  expression  5«.  Id.  sknds  for  a   sum    of 

money,  which  is  made  up  of  five  shilhngs  and^ven 

pence.     Now  since  one  shilling  is  equivalent  to  twelve 

pence,  five  shiUmgs  are  equivalent  to  sixty  pence    ami 

herefore  five  shillings  and'seven  pence  are^equW^^^^^^^ 
to  sixty-seven  pence.  equivalent 

The  process  by  which  we  change  the  commund  pv 

8.      d. 
5  .   7 
12 

67d. 
"Ihflir  ^T"^^^  f^  P^^""''^  *^"«=     '^^  ^^^«  the  5 


•    ■•s»,v; 


REDUCTION    OF   MONEY. 


117 


3  metal  and  of  ,^ 

d    States  consists 

;J  pure  metal  and 

3rd.    The  gold  or 

inch  in  diameter, 

fineness  of  gold. 
;  a  mixture  of  18 
>tal,  is  said  to  be 
old. 


for  a  sum  of 
igs  and  seven 
lent  to  twelve 
ty  pence;  and 
ire  equivalent 


compound  ex- 
?/<»  expression 


change  the  6 
id  add  to  t/ie 


l.ut^ul^'  *°  ^'V"?®  *^'®  compound  expression  £i.  7«.  10\d 
.uto  an  equivalent  number  of  farthing^,  we  proceed  thus : 


8. 

7 


£ 

4  . 
20 

87». 
12 


1064rf. 

4 

4218y. 


^^6" 1064ci.  to  farthmgs 


J°P®°c?_ lOrf.,  making  1064rf. 

25;,,    making  4218</. 


Examples-    (ixiii) 


Eeduce  to  farthings 
(J)    y^.;  7i.;  9rf.;  ll^rf. 

(3)    £8.  12s.;  £5  ;  ^2.  17..  6^;  ^17.  4..  6Ji. 
Reduce  to  pence 

HI    fr  t^^S^-'  '^*-  1^^-  8«.  9d.;  18..  7d. 

(b)     £174.  10..;  £482.  15..  lOd.;  £1274.  17».  9d. 

140.  The  converse  operation,  by  which  we  express  a 
[simple  quan  ity  m  terms  of  an  equivalent  coLound 
Cles  explained  by  the  following  Ex 

.^^J!ifpr^^r;^^ 
Sthl;^M^t:TfrhUsiirL^^^^^^ 

I  ^''''  (2);.. Again,  33  pence  will  be  expressed  as  shillinaa 
and  pence,  if  we  divide  33  by  12  (since  12%nce  =  1  shi  llnT 
PenceTn?.%r""'^*  as  .hillings,  and^he  rematder^js 

■  pence,  innn  r   Sa  nonnn  —  33  ^1,:n.- r.      ^  T  **" 

Ex.  (8).    Also,  75  shillings  =.  l^  pounds  =  £3. 15.. 


k 
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Ex.  (4).    To  express  4275639  farthiogs  '.n  terms  of  £  s.  d. 

farthings. 


12 
20 


4275639 
10689()9fi.  and  8  farthings  over. 
8907,5s.  and  9  pence  over. 


£4463      and  16s.  over. 
.-.  4275639  farthings  .^  ^4453  15s.  9frf. 
These  methods  of  expressing  a  given  sum  of  money 
m  another,  but  equivalent,  form  are  included  in  the 
word  Reduction. 

Examples,  (ixlv) 

Reduce  to  pence  and  farthings  the  following  numbers 
of  farthings : 

(1)    57.  (2)     173.  (3)     197. 

Reduce  to  shillings,  pence  and  farthings  the  foUowine^ 
numbers  of  farthings  ;  ® 

(4)     867.  (6)    479.  (6)     747. 

Reduce  to  £  s.  d.  the  following  numbers  of  farthings  : 
(7)    4238.        (8;    376289.        (9)     /,42380. 

.,  H-^*  .?^^  ^^?^^^  ^^^^^  ^^  ^^^  i^  C^i'eat  Britain  are 
the  Farthing,  the  Halfpenny,  and  the  Penny. 

The  silver  coins  in  use  are  the  Crown,  {5s.),  the  Half- 
crown  (2.^.  Qd.),  the  Florin  (2.9.),  the  SliiUing,  the  Six- 
pence, the  Fourpenny  piece  (or  Groat),  and  the  Three- 
penny piece. 

.1  "^TT^  ??^^  ^^^^^  ^^  "^^  *^^  *^^^  Sovereign  or  Pound,  and 
the  Hplf-sovereign.  The  Guinea  (216-.)  and  the  Half- 
guinea  (10^.  6^.)  are  not  in  use,  but  reference  is  fre- 
quently made  to  them. 

COMPOUND  ADDITION. 

142.  In  adding  compound  expressions  together,  we  a 
tollaw  the  principles  which  regulate  the  process  of  M 
additiou  in  the  case  of  pure  numbers.  °^ 
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rms  of  £  s.  d. 


d. 

a  of  money 
ided  in  the 


ig  numbers 


le  following  - 

1. 

farthings  : 
J80. 

Britain  are 

),  the  Half. 
:,  the  Six- 
the  Three- 

*ound,  and 
the  Half- 
ace  is  fre- 


:ether,  we 
)rocess  of 


rhiis,  in  adding  sums  of  money  we  arrange  them  so 
that  the  pounds  stand  under  pounds  in  vertical  col- 
umns, HhiJlmgs  under  shilhngs,  pence  under  pence,  and 
Miings  under  farthings.  For  example,  if  we  haVe  to 
add  together  4..  3K,  8*.  S^c/.,  5*.  J.,  and  17..  ajrf., 
we  arrange  them  thus  :  * 

*.      Si 

4  .  3i 
8  .  U 
6  .  4 
17  .  9J 


\.aPf^J  columns  of  fai-things,  we  find  its  sum  to 
be  6  farthings,  and  this  being  equivalent  to  1  penny 
and  2  fart  nngs,  we  place  ^  under  the  column  of  far- 
thmgs,  and  carry  on  1  for  addition  to  the  column  of 

The  sum  of  the  column  of  pence,  increased  by  1,  we 

md  to  be  20  pence,  and  this  being  equivalent  to  1  shil- 

hng  and  8  pence  we  place  8  under  the  column  of  pence 

and  carry  on  1  for  addition  to  the  column  of  shillings. 

The  sum  of  the  columns  of  shilhngs,  increased  by  1 

Tnnni  ?'l  ^V^l^^^'^  ^^^  *^"^  ^'^^  equivalent  to 
1  pound  and  10  shiUmgs,  we  place  10  under  the  col- 
umns of  shillings,  and  set  down  &l  by  itself  on  the  left 

f-oo^io°'„^  ^®  ^^^®  *°  a^d  together  £26  4*.  nd 
£32  125.  Ud  £245  0..  2^.,  £7  iL  ^d.,  and  4.  ltd 
we  arrange  them  thus :  t    ,      u  t».  o$a., 

£  8.  d. 
26  .  4  .  9| 
32  .  12  •  7k 
246  .     0.2 

7  .  15  .  8^ 

0  .     4  .  8| 

Air       .,         ,  ^^11  .  18  .  OJ 

Adding  the  column  of  farthings,  we  find  its  sum  to  be  9 

Slnf '  ^°V*"'.^'T  ^q^i^^le^t  to  2  pence  and  1 

-C7,   ..-  ^!..,...,,   J  Uiiaci  luv  uuiumn  OI  Iart,nina<3   anA 

carry  on  2  for  addition  to  the  column  ofpence.       ' 


« 
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fir,T^®  ^u^oa  *  ®  column  Of  pence,  increased  by  2.  wo 
fand  to  be  86  pence,  and  this  being  equivalent  to  8  shil- 
lings, we  place  0  under  the  column  of  pence,  and  carry 
on  three  for  addition  to  the  column  of  shillings. 

'Kie  sum  of  the  columns  of  shillings,  increased  by  8, 
we  find  to  be  88  shillings,  and  this  being  equivalent  to  1 
pound  and  18  shiUmgs,  we  place  18  under  the  columns 
of  shiUings,  and  carry  on  1  for  addition  to  the  columns 
ot  pounds. 

The  sum  of  the  columns  of  pounds,  increased  by  1,  we 
find  to  be  811,  which  we  pUce  under  those  columns, 
and  the  sum  is  complete. 

£xamples-  (ixv) 

Perform  the  operation  of  addition  on  the  followinff 
sums  of  money  :  • 


(1)8 
4 
7 
2 
4 


«. 
5 
6 
9 
4 
9 


d. 


£     8.   d. 


8 

8 

10 

2 


2    (2)6.8.8     (8)6.8.    7    (4)7.6.  ''s 


7.9.6 
8.4.9 
6.5.2 
9.0.4 


4.6.8 
8  .  9  .  10 
9.7.6 
4.3.0 


5.8.4 
9.6.0 
7  .  4  .  11 
2  .  6  .  10 


^^^I'hi    ^^>|-!-^'^  (7)7.8.41  (8)6.2.5i 
2.6.4i  6.8.9i         6. 9.2  5    3    2I 

l-2'^J     ?-2-?t    ^-2.7^    7:1:11 


6  .  9  .  6i 
4  .  7  .  9J 


8  .  7  .  4i 
6  .  9  .  6i 


6.3.9 
7  .  6  .  4i 


8.9.1 
5  .  8  .  3§ 


£     8.  a. 

16.19.  4 

14  .  18  .  2 

67  .    8  .  10 

42.    6.  8 

12.    7.  9 

16  .  10  .  4 


(10) 

£        8.  d. 

26.    9.  2 

13  .    0  .  11 

9  .  16  .  4 

67.17.  8 

24.19.  2 


£         8.       d. 

17  .  9  .  10 
61  .  11  .    4 

18  .  6 .  9 
28.14.  7 
21  .    8 .    7 


89  .  15  .    8         98  .  14  .    6 


(12) 

£  8. 

21  .11 
87.  6 
4.  6 
17.17 
89  .  1>8  .  5 
47  .  11  .  10 


d. 
3 
9 
2 

7 


by  2,  wo 

to  8  shil- 
lud  carry 

sed  by  9, 

ilent  to  1 

columns 

columns 

by  1,  we 
columns, 


ollowing 


e    «. 

d. 

7.6 

.    8 

6  .8 

.    4 

9.  6 

.    0 

7.4 

.11 

2.6 

.10 

e     a. 

d. 

{.2. 

H 

»  .  8. 

2f 

.8. 

4^ 

.9. 

1 

..8. 

H 

[12) 

8. 

d. 

11. 

8 

5. 

9 

6. 

2 

17. 

7 

1«. 

5 

11  . 

10 
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(18)   16 


«.      d. 

8.7i 
78  .  18  .  9i 
21  .  17  .  4i 
6.8.7 
86  .  11 .  4i 
42.  8.2^ 


(14)  86  .  8  .  9i 
76  .  lu  .  4i 


26 

4 


8  .  9 
0.  7i 
86  .  12  .  6^ 
42  .  6.9} 


M         §. 

(16;  148.17 
876  .  11 
972 
897 
674 
688 
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d. 
9* 
2i 

9.  10 

4 

4 

9 


lOi 
6i 


COMPOUND  SUBTRACTION. 

143.  The  process  of  subtracting  one  compound 
quantity  from  another  is  founded  on  the  principles  ex- 
plained in  Art.  20,  and  the  foUowing  Example  wiU  supply 
111  that  13  necessary  to  make  the  method  clear  : 

_  M        9.     d. 

From  27  .    6  .  2i 

Take  18  .  17  .  4* 

^18  .  7  .  9| 
Arrangmg  the  columns  as  in  addition,  we  reason 
thus  :  we  cannot  take  2  farthings  from  1  farthing  and 
we  therefore  add  4  farthings  to  the  1  farthing,  making  6 
farthings,  and  taking  2  farthings  from  5  farthings  we 
obtain  as  a  remainder  3  farthings,  which  we  set  down 
under  ihe  column  of  farthings. 

We  then  add,  by  way  of  compensation,  1  penny  to  the 
4  pence  in  the  lower  line.  We  have  then  to  take  6  pence 
from  2  pence,  and  as  we  cannot  do  this,  we  add  12  pence 
to  the  twopence,  making  14  pence,  and  taking  5  pence 
from  14  pence,  we  obtain  as  a  result  9  pence,  which  we 
place  under  the  column  of  pence. 

*i.^t**^f  M,^^^'  ^^  ^^y  ^^  compensation,  1  shiUing  to 
the  17  shillings  in  the  lower  line.  We  have  then  to 
take  18  shiUings  from  5  shillings,  and  as  we  cannot  do 
this  we  add  20  shillings  to  the  5  shiUings,  making  25 
shillings,  and  taking  18  shillings  from  25  shillings  wc 
obtam  as  a  result  7  shillings,  which  we  place  under  the 
column  of  shillings. 

Finrlly,  we  add,  by  way  of  comnensation.  1  nn-md  to 
the  18  pounds,  and  we  take  14  pounds  from  27^  pounds, 
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obtaining  as  a  remainder  18  pouuda,  wliicli  wo  place 
under  tho  column  of  poundn. 


Examples-    (Ixvi) 


(1)    From 

(2) 
(8) 


(4) 

(6) 
(6) 

(7) 

(8) 

(9) 

(10) 


♦  f 


£ 

94 

76 

68 

276 

1247 

8000  .  10 

199  .    0 

80609  .     6 

44005  .     7 

80704  .     0 


8. 

12 

9 
18 
17 

5 


d. 

7    take 

6 

4 

m 
n 

2} 

9i 
5 


£ 

68 

47 

49 

87 

1246 

2998 

198 

79089 

7896 

29484 


«. 

9 
8 
14 
19 
11 
13 
19 
12 
10 
0 


d. 
2. 
8. 
6 

7i 

8i 

111 

10^ 

6i 
2* 
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144,  To  multiply  a  compound  expression,  as 
£i  8«.  9}c?.,  by  a  number,  as  9,  is  equivalent  to  taking 
the  sum  of  nine  expressions,  each  equal  to  iJ4.  8«.  d^d. 
Instead  of  writing  these  expressions  one  under  the 
other,  and  finding  their  sum  by  the  process  of  addition, 
we  obtain  the  required  result  by  multiplying  each  of 
the  four  quantities,  composing  the  expression,  sepa- 
rately by  9,  calculating  the  value  of  each  result  as  in 
addition,  setting  down  part  of  those  results  under  the 
several  columns,  and  carrying  on  part,  as  in  addition, 
thus : 

i  8.  d. 

4    .     8    .    9J 
9 


^£89    .    19   .    8i- 
The  process  may  be  more  fully  explained  thus : 

9  times  8  farthings  =27  farthings  =  6|(Z.:  set  down  f 
under  the  column  of  farthings,  and  carry  on  6  to  the  pence. 

9  times  9  pence  =  81  pence,  and  6  pence  added  gives  87 
pence  =  7«.  Sd.:  set  down  8  under  the  column  of  pence,  and 
carry  on  7  to  the  shillings. 

9  times  8  shillings  =  72  shillings,  and  7  shilUngs  added 
gives  79  shillings  =  ^3.  19s.:  set  down  19  under  the  column 
of  shillings,  and  carry  on  8  to  the  pounds. 
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tS8 


9  times  4  poundH    -86  poundH,  and  8  ponnds  added  gives 
80  pounds,  which  ia  set  down  uudor  tho  pouuda. 

145.    When   the  multiplier  can    be  split    up   into 
lactorn,  each  of  winch  ia  not  greater  than  12,  we  multi 
ply  the  compound  expression  first  by  one  of  the  factors, 
and  then  multiply  the  product  by  another  of  the  factors 
as  m  tlie  case  of  Simple  Multiplication. 

Thus  if  we  have  to  multiply  £12  4^.  ?*</.  by  16  we 
multiply  first  by  5,  and  the  product  by  8,  thus  :       ' 

£     »      d. 
12  .  4  .  7i 
6 


61  .  8  .  li  Product  by  6. 


8 


^188  .  9  .  4^  Product  by  16. 
Again,  to  multiply  i'17  Us.  dd.  by   180,   we  may 


proceed  thus : 


£      t.     d. 

17  .  14  .  9 
10 


177  .  7  .  6  Product  by  10 
6 


1064 


0  Product  by  60. 
8 


^63192  .  15  .  0  Product  by  180. 
Extunples.    (]xvii) 


Find  the  value  of 


(1) 
(4) 
(7) 
(9) 
(12) 


4  things  at  7s.  U.  each.  (2)  5  at  Ud  f8)  6  at  iXil 
'u'X'f'  J'^  ^^^"^^'Id.  (6)^loiV2r.-'^''- 
11  at  ^2  Is  -id.  (8)     12  at  .£1  4s. 

14  at  17s.  6d.       --    -  - 


M. 


2^. 


18  at  17.9.  U. 


(10)  15  at  7.S.  lOH      (11)  16  at  27«. 
(^A^    01    .«     r,,^  ^^^)    20  at  i'5  lis.  4d 

S    l\^\^Ll^\^  ^^^^     22  at  £5  lis.  4d. 

(16)     24  at  £A  7s.  2d.  (I7)    25  at  4s  Qd 

(18)     27  at  5s.  ll^d.      (19)  28  at  2s.  M.     (20)  30  at  ^1  12,. 


l-ij     00  ac  £1  -M. 


at  i;i  2s.  6d 
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146.  When  the  multiplier  caimot  be  split  up  into 
lactora,  we  may  proceed  as  in  the  foUowing  examples: 

Bx.  (l>.  To  multiply  £17.  12s.  9^^.  by  79. 


£ 

17 


«. 
12 


d. 
10 


176  .     7  .    8i  Product  by  10. 


M  u-  ,  ■      ^       .  ^^^^  •  ^^  •  11^  Product  by  70. 

Multiplying  first  line  by  9  J5^  14  .  11^  Product  by  9. 

Adding  the  last  two  results  £1393  .    8  .  lOJ  Product  by  79. 
Ex.  (2).  To  multiply  £3.  17s.  9^^  by  8296. 

£       8.  d. 

!  8  .  17  .    9i 

10 


88  .  17  .  11  Product  by  10. 
10        ^ 


388  .  19  .  2  Product  by  100 
10       ^ 


3889  .  11 


8  Product  by  1000. 
8 


Multiplying  6th  hne  by  2  ??'  8  4  ''^"'*  t  ^oZ 
Mult  plying  3rd  line  by  9  350  13  "  l^^Z 
Multiplying  Ist  line  b/ 6        23.     6.'    9         "       bj       Q 

Adding  last  four  results  ^12820  .1.4  Product  by  3296. 

»14^-  The  following  is  a  method  by  which  the  process 

IrS^-"^  '  '°T?".^  ^"^"*^*y  ^y  ^  number  greaer 
latk>n T'lr'^T^'^*  shortened.  We  take  as  al  illus- 
l?'*r/K^/.!?^i^P^^J"«^^«r^^^^^  The  process  is  BO 
— ri-.,.  ...«,  xiu  vcru^  expiaiiatiou  is  necessary. 


COMPOUND    DIVISION. 


125 


I  to 


0. 


0. 


9. 


2  I  8296 

d.  1648 
29664  the  result  of  multiplying  the  top  line  by  9. 


12 


31312 


8.  2609  and  4J. 
23072  ) 
3296    \  *^®  '®^"^*  °^  multiplying  the  top  line  by  17, 


20 


5864,1 


£    2932  and  Is. 

9888  the  result  of  multiplying  the  top  line  by  3. 

^12820  .  U.  .Ad. 

Examples,    (ixviii) 

Fiud  the  value  of 

(1)  29  things  at  4s.  fid.  each.  (2)  39  at  12s.  6^. 

(?)  tl  ""^  !«•  ^hd.  (4)  71  at  Is.  8rf. 

)2    ^^.J'^^t?'^'  (6)  123  at  5s.  m,d. 

ffi  oofn^'^^l;  ^'-  ^^-  («)  '^154  at  £1.  Is.  U. 

COMPOUND  DIVISION. 

148.  The  process  of  dividing  a  compound  quantity 
by  a  number  is  based  upon  the  principles  explained  in 
the  case  of  Simple  Division,  as  will  be  seen  from  the 
following  Examples : 

Ex.  (1).  To  divide  £13  lis.  nd.  by  9. 

( 13  .  17  .  H 

£1  .  10  .  9i  Quotient. 
We  reason  thus : 

^13  divided  by  9  gives  £1  as  quotient  and  £A  remainder: 
£  ^^-  .  f^'H^n^^'  ^°^  ^^  shiUings  added  97  shillings. 
97s.  divided  by  9  gives  10s.  as  quotient  and  7s.  remainder; 

Ai*r=,.  .?®?^®'  *^4  ^  P®^°y  «^^ed  gives  86  pence. 

4d.  =  16  farthmgs,  and  2  farthings  added  give^i  IB  farthings. 
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Iii 


' 


j 


18q.  divided  by  9  gives  2q.  as  quotient,  and  no  remainder 
Ex.  (2)  To  divide  £51  15s.  5d.  by  36. 

\&         8.      d. 
(5151  .  16  .  6 
The  factors  of  86  are 


7llO 


£1  .    9.7  Quotient 
Ei.  (3).  To  divide  £63  15^;.  Sd.  by  112. 


The  factors  of  112  are  ■{  4 

^7 


53  .  16  .     8 


13  .     8  .  11 


3  .     7  .     2f 


9  .    7i  Quotient. 


Ex.  (4).     Divide  £119232.  Is.  lO^d.  by  3465. 


£ 
3465)119232 
10395 


8. 
1 


d. 
10i(£34 


16282 
13860 

1422 
20 

3465)28441  (8a. 
27720 


721 
12 


8465)  8662  (2d. 
6930 


1782 
4 


8466)6930(22. 
6930 


11 


,*.  the  Quotient  is  ^84.  Qa.  ^A 
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I.  Divide  ^'"^^^"-    <'"'> 


{: 


(2)    .£89.  7a.  6d.  by  7. 
(4)     ^43.  12s.  Sd.  by  11. 
(6)     £22.  lltf.  Gd.  by  12 


(2)     ^13.  7.S.  9d.  by  63. 
(4)     i>1.5.  8s.  by  132. 
(6)     ^43.  12a.  8d.  by  44. 


(2)  ^40.  8s.  4|rf.  by  241. 
(4)  £40669.  28.  Id.  by  9652. 
(6)  £189.  88.  Gd.  by  117. 


1)    £1.  3s.  7id.  by  3. 
3)     £11.  3s.  Gd.  by  12. 
(5)    £6.  2s.  lid.  by  10. 

II.  Divide 

(1)     £98.  lis.  9d.  by  64. 
(3)     £29.  Us.  Od.  by  108. 
(5)     £3.  9s.  4irf.  by  45. 

III.  Divide 

(1)  ^167.  19s.  2d.  by  145. 
3)  £453.  lis.  9H  by  365. 
(5)  £93.  Is.  2kd.  by  291. 

149.  One  quantity  is  contained  in  another  of  the 
same  kind  as  often  as  the  measure  of  the  first  is  con 
tamed  m  the  measure  of  the  second,  the  same  Lt  of 
measurement  being  taken  in  both  cases. 

Ex.  (1).  How  many  times  is  Is.  Id.  contained  in  16s.  3d.  ? 

Is.  Id.  =  13d,;  and  16s.  3d.  =  195d. 
Now  13  is  contained  15  times  in  195  ; 

•••  13d  is  contained  15  times  in  195d 
£^\%.?'''  '""^^  '"^'^  ''  ^^-  3-  2rf.  c*   tained  in 

£4  3s.  2d.  =  998d.;  and  £87.  6s.  Gd.  =  20958d. 
Now  20958-5-998  =  21  ; 
.*.  £4.  3s.  2d.  is  contained  in  £87.  6s.  Gd.  21  times. 

Examples.    (Ixx) 
(1)  How  many  times  is  £346.  16s.  contained  in  £34680  ? 

^^- 11«'  4^ £122.  9s.  4d.f 

^1. 12s.  Gd £QQ  5^  p 

...   ,      •,'•• £l7.12s.9kd £1393.8s.lOJ? 

W,  Among  how  many  persons  must  £641    14,    ni^    I 

dmded,  so  that  theiha're  of  each  lflfh\Vl\d.  ?'' 
(6)  Divide  £17  into  an  equal  tiumber  of  «nv...,„„„    u„,. 

BovereigiiB,  Half-crowns,  shillings,  and  sixpencesf  "^      " 


(2) 
(3) 
(4) 


icr,     isau^ 


">r?e« 
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FEAGTIONAL  MULTIPLICATION  AND 
DIVIS.ION  OF  MONEY. 

150.  Ex.  (1).  Find  the  value  of  \  of  14«.  8c?. 

\  of  143.  Sd.  =  ^-^^  =  35.  8rf. ; 

/.  f  of  14a.  8d.  ^3X3-!.  8t/.  =  lis 

It  is  immaterial  whether  y^}  divide  by  4,  and  then 
midtiply  the  quotient  by  3,  or  first  multiply  by  3,  and 
then  divide  the  product  by  4,  thus  : 


f  of  148.  Sd.  =  1^ 


3X1  4».  8<t. 


4  41. 
4 


11«. 


Ex.  (2).  Find  the  value  of  f  of  ^  of  £48.  4«.  6i. 
f  of  f  of  Je48.  4s.  6d.  =  ^  of  ^43.  4s.  &d. 

1  0X£4  9  4«.  «'«. 


21 


==  10  X  £2.  Is.  2(/.  =  ^620.  lis.  Sd. 
Ex.  (3)  What  is  the  value  of  2^  of  14s.  U.  ? 


2f  ofl4s.  9(/.==y  of  177d 


1  7X  1  77d. 


3  00  9<i. 


-^ ^      =  429^rf.  =  .£1 .  15s.  9?<i. 

Note. — To  find  the  value  of  |  x  2s.  9(/.,  we  extend  the 
meaning  of  the  sign  x  (as  is  explained  in  Art.  71),  and 
replace  it  by  the  word  of. 

Thus  |x2s.  9d.  =  I  of  2s.  9rf.  =  —^  =  Is.  l^d. 

Ex.  (4).  Divide  4s.  2d.  by  ^  : 

4s.  2d.  -M  =  4s.  2d.  x  I 

=  I  of  4s.  2d.  =■-  8  X  lOd.  =  6s.  8d. 


Ex.  (5).  Divide  £4  8s.  9c/.  by  2f  : 

£4  8s.  9d.  -i-  2f  =  £4  3s.  9rf.  -^  f 

£12  11«-  sd. 


=  %oi£4:  3s.  9(i.  = 


£1  lis.  4i(f. 


Examples-   (Ixzi) 


Find  the  value  of 

(1)  f  of  4s.  9d 

(3)  j^  of  a  guinea. 

(6)  i  of  i  of  4s.  lOd. 

(7)  9i  of  Is.  l^d. 
(9)  li%  of  £5  2s.  G(i. 


(2)  t  of  7s.  2fi. 
(4)  I  of  3s.  6d 
(6,  t  of  J  of  £83  16s.  dd. 
(8)  6f  J  of  half  a  crown, 
(lu)  fj  01  ii9y  i4». 
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(U)  £m  Is.  sd. 


7 


(1'2>  £2  6«.  9(/.  -^H 
(14)  t'HG  2s.  \id.  -T-  "41 


>HOTE  — If  we  have  to  multiply  a  compound  expression  bv 
a  mixed  number,  it  is  not  always  necessary  to  turn  the 
pf /Q^^'w  '"^^r^""  improper  fraction,  as  we  did  in 
l„\i  V  *  T/^  ?°  frequently  effect  the  multipUcation  more 
neatly  by  multiplying  first  by  the  fractional  part  and  then 
by  the  whole  number,  and  adding  the  two  resiTlts. 

Thus,  to  multiply  ^427  12s.  9d.  by  6* 

427  .  12  .     9 

5| 


8 


855 

285 
2188 


6j6^the  result  of  multiplying  the  top  line  by  2. 


1  .  10 
8  .    9 


^2423  .6.7 

Examples-  (^xxil) 
Multiply 

(1)  ^246.  13s.  4d.  by  Sf.  (2)  ^489.  18s.  3d.  by  7i 

(3)  i'4214.  16s.  2d.  by  6f  (4)  ^8629.  12s.  8d.  by  8#. 

(6)  ^7268.  17s.  6d.  by  2f,  (6)  ^4872.  19s.  4d.  by  6| 
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XVI.   On  Measures. 

Measures  of  Time. 


.m 


1  second  is  written  1  sec,  or  1\ 
60  seconds  make  1  minute,  written  1  min.,  or  l' 
60  minutes  make  1  hour,  written  1  hr.,  or  1^. 
24  hours  make  1  day,  written  1  da.,  or  1^ 
7  days  m.ike  1  week,  written  1  wk. 
In  rough  calculations  a  year  is  taken  to  consist  of  866  days 
In  rough  calculations  a  month  is  taken  to  consist  of  30  days! 

A  Lunar  Month,  or  the  time  between  two  new  moons! 
IS  rather  more  than  29^  days.  ' 

The  12  months  into  which  we  divide  thp  v^ar  ar- 
caliea  Ualeiular  Months  ;  they  are  of  variable  "length,  for 
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7  of  them  contain  81  days,  4  contain  80  days,  and 
February  has  28  days  (and  in  Leap-year  29). 

The  names  of  the  4  months  whicli  have  80  days  are 
given  in  the  old  verse : 

Thirty  days  have  beptember, 
April,  June,  and  November. 

To  find  whether  «  T)articulp.i'  year  is  a  Leap-year,  we 
divide  the  numbe  n  year  by  4  ;  if  no  remainder  be 

left,  the  year  is  Lt;  ear,  but  to  correct  an  error  in  our 
present  Calendar,  the  centuries  which  are  not  exactly 
divisible  by  400,  as  1900,  2 100... are  to  be  taken  as 
common  years,  and  not  as  leap-years. 


Examples-  (ixxiii) 
Reduction. 


48'. 


(1)  Reduce  6  hr.  17  min.  25  sec.  to  seconds;  17''.  0" 
to  seoonds. 

(2)  Reduce  8  yr.  148  d.  16  hr.  to  seconds ;  1  yr.  18  d.  0  hr. 
4  min.  to  minutes. 

(8)  Reduce  48567  min.  to  days  ;  23567  sec.  to  hours. 

(4)  Reduce  742392  sec.  to  days  ;  174296  sec.  to  weeks. 

(5)  Find  the  number  of  days,  reckoning  from  noon  of  the 
one  to  noon  of  the  other,  between  the  following  days  in  the 
year  1872 : 

1st  February  and  29th  May ;  4th  July  ant'  2nd  December; 

8rd  January  and  15th  October ;  24th  February  and  23rd  June. 

Also  between  25th  December,  1872,  and  25th  May,  1873. 

Addition. 


(6) 


hr. 

14 

17 

9 

12 

22 


min, 

21 
18 
47 
53 
17 


■ec. 

87 
82 
43 
64 
,  50 


(7) 


da. 

28 
57 
13 
24 
16 


hr. 

15 
12 
17 
22 
5 


min. 

,  16 

,  88 
48 

,    7 
.  58 


(8) 


wk. 
4 
2 
8 

10 
4 


da. 

8 

5  , 
6 

4  . 
2  , 


hr. 

16 
17 
9 
13 
19 


y». 

da. 

hr. 

hr. 

(«) 

8  . 

187 

.  15 

(10) 

14 

4  . 

248 

.  6 

32 

1  . 

56 

.  7 

10 

6  . 

136 

.  12 

16 

7 

ftA 

9 

o 

min. 

43 
86 
12 
88 


MC 


da. 


18  (11)  42  .  14 

40  65  .  22 

58  74  .  11 

47  24  .  18 


hr.       min. 

30 
19 


AQ 


o 

o 


42 

58 

ctn 


8M. 

31 
42 
15 

57 

•XO 


h 


hr. 

16 
17 
9 
13 
19 


4Ct 


'/; 


(12)  7  .  14  .  20 
4  .  19  .  88 
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Subtraction. 

(18)     128  .  16  .     4 
89  .  22  .  17 
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wk.      &%.       hr. 

(14)     4  .  6  .   18 
8  .  0  .  2U 

^  •  ^^^  •  ^7  2  .  78  .  19  8  .  lo  .  23  .  27 

(18)  Multiply  18  hr.  14  min.  48  sec? by  86  ; 

17  hrs.  13  min.  89  sec.  by  48! 

(19)  Divide  16  weeks  6  days  17  hours  26  min.  bv  49  • 

14  hrs.  56  min.  41  sec.  by  78.  ' 

152.  Measures  op  Length. 

12  inches  make  1  foot,  usually  written  1  ft.. 

°/«et; lyard,  i  yj 

/iyards l  pole,    Inn" 

^2  p"^«« 1  furlong, ;;;;■■■  i  f  ■' 

„       8,^«'l«« 1  league, {  Z" 

Hence  1  furlong  =  220  yards,  and  1  raile^.  1760  yards. 
„.  .    .                     Cloth  Mmst(res\ 
2k  mches  make  1  nail          I      4  quarters  make  1  yard. 
1,"*"^     1  quarter,    I      5  quarters  1  eU 

mi.    fur.    po.     yd.    fi.     <«. 
»  •  5  .  17  .  4  .  1  .  3 
8 

^  29  fur. 

40 

1177  po. 

H 

5m'  the  result  of  dividing  1177  by  2. 


6477i  yd. 
3 


19438.J  ft. 
10 


238205  inches. 
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Ex.    (2).  Reduce  47298  yards  to  poles. 

47298  yd.  =.-.  (47293^5^)  poles. 

=  (47298-^-^^  poles. 

=.  (47298X^2^)  poles. 

We  may  proceed  thus  : 

47298  yards 
2 


11 


94686  half-yards, 


8698  poles  and  8  half-yards  over. 
.-.  47298  vd.  =  8598  po.  4  yd. 

Examples,    (ixxiv) 

Reduction. 

(1)  Reduce  8  yd.  2  ft.  to  inches  ;  4  mi.  8  fur.  4  po.  to  feet. 

(2)  Reduce  7  mi.  14  po.  8^  yd.  to  inches ;  27  po.  4^  yd. 
to  inches. 

(8)  Reduce  74826  yd.  to  poles  ;  2428694  in.  to  furlongs. 
(4)  Reduce  728964  ft.  to  miles ;  82976482  in.  to  miles. 

Addition. 

J—     ...       in.  mi.    fur.  po. 

(6)      4.2.7  (6)     18  .  4  .  20 

9  43  .  8  .  9 

10  66  .  2  .  18 

8  4  .  7  .  82 

6  16  .  8  .  16 

4  19  .  6  .  11 


yd.    ft. 

4  .  2 
19  .  1 

5  .  2 
23  .  2 
85  .  1 
17  .  2 


yd. 
2 


fur.    po. 
(7)     2  .  19 

4  .  26  .  2i 
6  .  11 
6  .  28 
8  .     0.1^ 


ci 


yd.       ft.         In. 
(8)      184  .  2   .      7 
69  .  1  .  11 


Stibtraction. 

mi.        fur.       po. 

(9)  236  .  0  .  19 
184  .  6  .  24 


1  .  21  .  1^ 


fur.        po.        yd. 

(10)    6  .  28  .  li 
4  .  27  .  4 


(11)  Multiply  7  yd.  2  ft.  9  in.  by  11  ;  16  mi.  6  fur.  7  po. 
66. 

(12)  Multiply  32  po.  3  yd.  1  ft.  by  67  ;  36  mi.  3  ftir.  6  po. 
H  yd.  by  49. 

(12)  Divide  26  yd.  1  ft.  8  in.  by  4 ;  17  m\  3  fur.  7  po.  by 
27. 

(14)  Divide  14  po.  2  yd.  1  ft.  8  in.  by  82;  11  mi.  7  fur.  7 
po.  by  66 
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153.  Measures  of  Surface. 

144  square  inches  make  1  square  foot,  written  1  sq.  ft. 

9  square  feet    1  square  yard, 1  gq.  yd. 

30i  square  yards  1  square  pole,  1  sq.  do. 

40  square  poles 1  rood,  l  ro 

„^'«o^8  lacre,  i  ao*. 

Menge  1  acre  =4840  square  yards. 
640  acres  ^  1  square  mile. 

Land  surveyors  make   use  of  a  Chain  22  yards  in 
lenjrth,  divided  into  100  equal  parts,  caUed  Links. 

The  square  of  22  is  484,  and  therefore  10  Square 
Ciiains  make  an  Acre. 

•    Note.— The  Square  Inch  is  a  square  whose  side  is  an  inch 
in  lengta. 

Ex.  (1).  How  many  square  inches  are  there  in  8  ac 
2  ro.  27  po.  27  sq.  yd.  7  sq.  ft.  28  sq.  in.  ? 

*  ac.     ro.     po.    Bq.  yd.  sq.ft.  sq.in. 

8  .  2  .  27  .  27  .    7  .    23 
4 

14  ro. 
40 

587  po 
30i 


146J  the  result  of  the  division  of  687  bv  4 
17637  ^ 


1.7637 

177831  sq.  yd. 
9 


160054 

6|  the  result  of  multiplying  |  by  0, 

160060J  sq.  ft. 
144 


640263 
640240 
160060 

108  the  result  oi  multiplying  |  by  144. 

23048771  sq.  in. 
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i 


I 


Ex.  (2).     Eeduce  74287  sq.  yards,  to  poles. 

74287  sq.  yd.  ^  (74287  -4-  80|)  poles 
=  (74287  -r  i|i)  poles 
=-  (74287  X  -^)  poles. 

We  may  proceed  thus  : 

74237  yards 
4 


121 


(  11 
11 


296948  quarter-yards 


26995  and  8  quarter-yards  over 


2464  po.  and  1  parcel  of  11  quarter-yards  over. 
yards!  or  sfyd  "'  ''  ^^^  ^  ^^  quarter-yards,  or  14  quarter- 
.-.  7 !    ;7  sq.  yd.  =  2464  po.  8^  sq.  yd. 

Examples-    (Ixxv) 

■■I 

Reduction. 

(1)  Beduce  6  ac.  3  ro.  17  po.  13  sq.  yd.  0  sq.  ft.  16  so   in 
to  square  inches.  ^         ^  i"  '°' 

(2)  Beduce  7  ac.  16  po.  6  sq.  yd.  3  sq.  ft.  to  square  inches. 

(8)  Beduce  250  acres  to  square  yards,  and  78  sq.  yd,  to 
square  inches.  4-  j'"  w 

(4)  Beduce  6239  sq.  in.  to  sq.  yd.,  and  15376  sq.   yd.  to 

(6)  Beduce  84729  sq.  yd.  to  poles,  and  562984  sq.  in.  to 
square  poles.  i  "j.  w 


ac. 

(6)  47 
72 
89 
4 
27 
42 


ro. 

2 

1 

2 

2 

3 

2 


Addition, 

13  (7)    19  .  7  .     42      (8)    46 

24  27  .  6  .     52  17 

82  82  .  8  .  124  7 

23  6  .  2  .     72  24 

8  21  .  6  .     98  12 

5  56  .  3  .  185  4 


ro. 

2 
3 
1 
2 
0 
1 


po.  r,q.  yd. 

16  .  22 

14  .  13 
89  .  14 

15  .  19 

17  .  22 
9  .  16 
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Subtraction. 
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-_.        •«■        to.       po. 

(9)     57  .  2  .  80 
29  .  8  .  84 


(W) -^S . V;  i'^J   (11)  1-6  t  -d 

80.8.139       '     '     uJiaJ 


"*'a^J:5  "l.TS- '■..»;::§ 


b/ 58.    ^"'"^^^  ^  *'•  ^  '°'  ^^  P«-  *>y  i^  J  17  ac.  2  ro.  18  po. 
^^(16)    Divide  7  ao.  2  ro.  18  po.  by  21 ;  29  ao.  2  ro.  87  po. 
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MiiJASURES  OP  Solidity 


1728  cubic  inches  make  1  cubic  foot,  written  1  cub   ft 
27  cubic  feet     make  1  cubic  yard,  writren  1  cub!  yd. 

A  Cube  IS  a  solid  figure  contained  by  six  equal  squares 
Hence  a  cubic  inch  is  a  six-sided  figure,  each  of^whose 
sides  18  a  square  inch.     The  lines  that  form  the  bound 
aaies  of  the  sides  are  caJled  tJie  Edges  oi  the  Cube 

Examples,  (ixxvi) 

Reduction. 

m.  to  cubic  inches.  '         ^'  ^^'  ^^^    cub. 

to  Sbio^'ytr  '''''  ™''-  '"•  *°  ™'"-'  '"•"  ■■  ^89284  „„b.  in. 
cui\l^tw*as.'"'-  *"  "•"'"'  "'"'''-=  «  »b.  yd.  ^ 

Addition. 

874  19  .  16  .  1384 

687  45  .  18  .     427 

J249  26  .    6  .  1286 

1324  33  .  18  .    275 


32  .  25 
46  .  19 


76 
4 


8 
26 


62  .  14 


237  .  19  .  683 
764  .  10  .  1859 
446  .  0  .  1276 
729  .  11  .  846 
852  .  6  .  1478 


i 
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Suhtractioii . 

^^'  tlV-  ^^^    (®     247  .  19  .  1274   (o)   627  .     0  .      0 
38  .  28  .  726  289  .  18  .  1868    '"^  499  .  19  .  256 

(10)  Multiply  26  cub.  y.l.  5  cub.  ft.  49  cub.   in.  by  27  : 
472  cub.  yd.  17  cub.  ft.  28H  cub.  in.  by  58. 

^-7l^^^u^'^'*^°  78  cub.  yd.   18  cub.  ft.  252  cub.  in.  by  12; 
472  cub.  yd.  0  cub.  ft.  1416  cub.  in.  by  69. 

156.  Mrasures  of  Capacity. 

2  pints  make  1  quart,    written  1  qt., 

i  quarts 1  gallon,    l  (rail., 

2  gallons  ....  1  peck,      l  pk  , 

4  pecks  1  bushel,   1  bus., 

8  bushels  ...  1  quarter, 1  qr., 

Examples.    (Ixxvii) 
Reduction. 

•  (1)  Reduce  3  pk.  1  gall.  8  pt.  to  pints,  and  214  nr.  Hh  bus. 
to  pi  lis. 

(2)  Reduce  4234  pt.  to  quarters,  and  3047  gall,  to  quarters. 

Additimi. 

gall.   qt.    pt.  bus.    pk.   gall.  qr.    bi.s.    pk. 

(^)      4.8.1  (4)     4  .  3  .  1            (5)     42  .  5  .  8 

8.2.1^  6.2.1,^  27      7      2 

j;^-3-0  1.3.1  64.3:i 

14  .  0  .  1^  4.2.1^  49  .  C.  .  2 

5-2.1  8.1.0  12  .  4  .  0 

Subtraction. 

(6)     5  .  2  .  0  (7)    6  .  3  .  0  (8)     86  .  7  .2 

4-3.1  5.8.1  29  .  7  .  8 

(9)  Multiply  6  qr.  3  bus.  2  pk.  by  63,  and  16  qr.  2  bus 
1  pk.  by  73. 

(10)  Divide  13  gall.  1  pt.  by  15,  and  848  qr.  0  bus.  1  pk. 
by  43. 

155.  Troy  Weight. 

24  grains  make  1  pennyweight,  written  1  dwt. 

20  pennyweights  make  1  ounce,  written  1  oz. 

12  ounces  make  1  pound,  written  1  lb. 

Chiefly  used  for  weighing  gold,  silver,  and  jewels. 


Q 
C 
1 
1 


1 

2i 

2( 


■ 


2 
1 
2 
0 
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Examples-    (Ixxviii 
Reduction. 
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i,vwo4t8  •        ^'''  ^  '^'•'  ^  '^-  ^'  °^-  «  '^^^^  t«  P«"- 

'(3)  KeducoSlh.  10  oz.  7dwt.  6  gr.;  7  H.    4  oz    J7  dw* 
lo  grains  to  grains.  **    '  °^-   ^ '  ^^** 

(4)  Keduco  8145  gr.  to  evinces  ;  42672  gi      ,  lb 

(5)  Reduce  724G9  gr.  to  lb. ;  8246  dwt.  tu  .. 


(6)21 
27 

3 
14 

7 


lb.     oz.    dwt 


2 
9 
8 
8 
6 


12 

4 

17 

19 

8 


Addition. 

oz.  dwt.  or 
(7)  7  .  18  .21 
4  ,  6  .  19 
6  .  17  .  28 
2.9.6 
8  .  16  .  18 


lb. 

(8)  18 

12 

6 

42  , 

12 


OB.  dwt.  gr. 
8  .  6  .  14 
4  ,  17 


10  .  18 
7  .  15 
11 


8 

0 

21 

19  .  28 


Subtractioji. 
8_.  14  .16  29  .   1(1  .18  '  84  .  11  .  16  .  # 


.^^(1^2)  Multiply  7  lb.  6  oz.  9  dwt.  by  12;  6  lb.  8  oz.  19  dwt. 

d  Jt"^lt"."by  41'"  "■  "  """•  ''  ^-  "-^  »'  =  8  ">•  •^  »-■  10 

7  Hy^is'''' "  "■■  *  ""•  '*  '*'"•  ''y  *  •  '  "'•  ""=•  "  dwt. 

12^Kr:  by  ef  ^  "'■  "  '''"•  8  S'-  ^y  8^ '    1«  "-•  8  oz.  9  dwt. 

157.  Avoirdupois  Weight 

:6  drachms  make  I  ounce,  ^tt__ ,  ^, 

f,  ounces  1  pound  '^**'°}  f,^' 

impounds  1  stone,  15* 

2f  pounds  1  quarter,  J  "J" 

4  quarter?  i  hundredweight  or  cental iZ't 

20  hundredweight 1  ton.  ^e"s»i  .  ...  l  cwt. 

Thf  r"°1  ^voi'^dupois  contains  7000  grams  Trov 
The  pound  Troy  contains  4760  i;ain8  Tr^.' 

Note. — Tn  n^/iof  ti..u„:„  or.  _  ,  .  ^ 

. ,.,„.  x..^i.a,ii  io  pounas  ma-iie  i  quarter. 
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Examples-  (ixxix) 
Reduction.    . 


Wl  i^^^^^  11  ^'w*-  *o  oz. ;  17  lb.  to  dr.  ;  6  tons  to  lb. 

(2)  Keduce  6  tons  7  cwt»  to  oz.  ;  16  tons  2  qr  to  lb 

(8)  Reduces  cwt.  61b.  6  oz.  to  dr.  ;  3ton8l5  cwt.  71b.  to  lb. 

(4)  Beduce  4763  oz.  to  cwt. ;  3749  lb.  to  tons, 

(6)  Reduce  7432  oz ,  to  cwt. ;  247294  dr.  to  cwt. 


Addition. 


(6) 


lb.   oz.   dr. 
3.3.9 
19  .  8  .  6 

7  .  10  .  13 
14  .  5  .  7 

8  .  15  .  14 

qr.   lb.  oz. 

(7)   3  .  16  .  8 

4  .  7  .  12 

J6  .  19  .  6 

8  .  20  .  13 

12  .  6  .  9 

Subtraction. 

a 


cwt. 

qr.  lb. 

13  . 

2  .  24 

11  . 

3  .  5 

^.9  . 

1  .  :9 

16  . 

2  .  9 

17  . 

0  .  7 

i 

lb.       oz. 


dr. 


(9)    1«.18      I     (10)    iT.ls.t     (il)T^''r."'4 
14  .  11  .  12  14  .  16  .  11  17  .  8  .  Is 


tons,    cwt,    qr.  cwt.    qr.       lb.  tona    cwt     nr      ih 

(12)    37  .  19  .  2     (13)   16  .'o  .    3    (14)  74  .  15 ' .  T .  13 

29  .  19  .  3  16  .  3  .  25  39  .  16  .  3  .  25 


(16)    Multiply  17  cw\  23  lb.  14  oz.  by  7;  4  cwt.  17  lb. 
by  46. 

(16)  Multiply  6  cwt.  3  qr.  6  lb.  by  23 ;  10  oz.  9  dr.  by  37. 

(17)  Divide  14  cwt.  2  qr.  8  lb.  by  12 ;  32  toHS  16  cwt 
1  qr.  by  40. 

(18)  Divide  16  cwt.  3  qr.  9  lb.  by  65 ;  37  tons  4  <!wt. 
3  qr.  7  lb.  by  17. 

158.  Apothecakies'    Weight. 

1.  Measures  of  Weight. 

"^     437i  grains  make  1  ounce, 
16  ounces  make  1  pound. 
The  grain  is  the  same  as  the  grain  Troy 
The  ounce  is  the  san^e  as  the  ounce  Avoirdupois. 

This  is  the  table  given  in  the  British  Pharmacopoeia, 
The  Avoirdupois  ounce  and  pound  are  taken,  in  prefer- 


th 


i . 

9 

3  . 

7 

( 

-    » 

i:. 

lb. 

I   . 

4 

3  . 

1« 

r. 

lb. 

I   . 

13 

i  . 

25 

ON   MEASURES. 


l8d 


ence  to  the  ounce  and  pound  Troy  of  the  old  table  be- 
cause  the  former  are  used  by  wholesale  dealersTd^ui 
aad  medicines.     In  prescribing,  many  physicians   stfll 

7i^V^r''' ''  ^^" ''  ''^^'  -^  thfsr  *^^ 

159.  2.  Measures  of  Capacity 

^l^^Tl.      .    '"^^  1  «  drachm,  written  fl.  dr., 
8  Fluid  Drachms         1  fluid  ounce.  fl  o^ 

20  Fluid  Ounces  l  pix,t,  q 

8  Pints  1  galJon,  c' 

C'oSL^;7Siri?,^^^^^^^^  -  ^^^^^^^  and  C  for 

The  relation  of  the  measures  of  pnnnr.i+v  +«  +1,  p 

wdght  in  these  tables  is  give^by  tKefi^l^n*""  "' 

Umt  1  Mmirn  is  the  measure  of  -91  Cxrain  of  Water 

rh^e  ''°""''"^""  '""y  ''« l"'"^'  remembered  by  the  old 

A  Pint  of  Water 

Weighs  a  Pound  and  a  Quarter 


Multiply 


Examples-  (izxz.) 


(1)  3cwt.  2qr.  121b.  bv8*     <'2)  fi  if,   *:  «     ^j     , 

i  3)  4  mi.  3  fur.  10  po.  by  18J    U  15  vd   2ft  t  • '*  J^  ^^ 

'^^^t.^n^^^:;^   the 


L»ivid€ 


Examples-  (Ixxxi) 


(1)  5  cwt.  2  qr.  11  lb.  bv  2*  /'2W  11,    «         ,  -.  , 

3)  7  mi.  2  fur.  12  no  b v  4  »  il  \^"t  ?^;  ^^  ^'^  ^y  HJ 

(5)  25  ac.  2  ro.  12  po  by  4^  Ifi   M  ^^'^  ^*-  S  ^'^^  ^^^  ^^ 

(7)  107  Hq  ,.d  4  "o  ft  1-r.  ^^^  ^^  ««•  3  ro.  8  uo.  bv  ft? 
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162.       XVII.  Fractional  Measures. 

Ex.  (1).  How  many  shUUngs  and  pence  are  there  in 
I  of  a  pound  ? 

S  of  a  pound  =  g  of  20  shillings. 

5X30      1  -ii. 

=  — —  shillings, 

=  12s.  6d. 
Ex.  (2).  Find  the  value  of  f  of  £15.  55.  8d. 
'      f  of  &U.  P.-:  8d.  =  3  times  k  of  £15.  5s.  HJ. 

=  3  times  £2.  3s.  8d. 
=  £6.  Il5. 
Or  thus : 

16  .    6  .  8 
3 


46  .  17  ,  0 


£6  .  11  .  0 
Ex.  (S).  Find  the  value  of  2^  of  ^  of  5  acres. 
2f  of  ^\  of  5  acres  =  y  of  ^^^  of  5  acres. 

=f  of  5  ac. 

=  V®  ac. 

=1  ac.  3  ro.  20  po. 

Examples-     (Ixxxii) 

Find  the  value  of  the  following  : 

(1)  I  of  ^1 ;  I  of  £2.  10s. ;  ?  of  £o.  18s.  6d. 

(2)  J  of  a  mile  ;  j\  of  an  acre ;  §  of  a  Civi. 

(8)  2S  of  £54.  95.  8d.  ;  3j%  of  half-a-guinea ;  |  of  84  af  a 
mile. 

(4)  *  of  I  of  Vrt  of  1|  of  2470  guir.'-.aB;  f  of  ^  of  4f 
guineas. 

(5)  I  of  £1  +  ^  of  Is.  +  *,  of  166-.  Ad. 

(6)  ^^  of  £1  -f-  f  of  2s.  6d.  +  ?  of  a  guiner . 

(7)  i  of  5  ac.  3  ro.  f  |  of  7  ac.  2  ro.  20  po.  +  |  of  8  ro  16 
po. 

(8)  ,»ff  of  a  year  +  j^g  of  a  week  +  ,\  of  an  hour 

(9)  j\  of  a  mile  +  I  oi  a  furlong -f-  f  of  a  yard. 


I 


there  in 


I 


3f  oi  a 


Sro  16 
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(10)  i  of  2  cwt.  8  qr.  +  ?  of  6  cwt.  8  qr.  14  lb.  +  »  of  7.1  lb. 

..r}^?'  '^i^^  following  are  examples  of  an  operation 
which  IS  the  converse  of  that  just  explained.     '*^^'^^^'^'' 
Ex.  (1).  Express  lis.  Id.  as  the  fraction  of  £5. 
14s.  Id.  =  17 5d.,  and  £5  ^  120Ud. 
Nowlc?.  =r-rjV5  of  1200d.; 
.-.  I75d.  is  xWo  of  1200d. 
Hence  the  fraction  required  is  AVa.  or  ,.^,.  or  ^,. 

12  oz.  ^  ^'      ^^'"""  ^  ^^-  ^  "'•  "^"^^'i-  *«  t^«  fraction  of  8  lb. 
6  lb.  6  oz.  =  101  oz.,  and  3  lb.  12  oz.  =  60  oz.; 
.'.  the  fraction  required  is  "". 
f>^.  (3).  Express  f  of  5s.  9d.  as  the  fraction'of  4,.  Id 
5s.  9d  =  69d,  and  4s.  Id.  =  55d. 

.-.  5s.  9.  is  |g  of  4s.  Id. 

.*.  f  of  5s.  9d.  is  f  of  Jg  of  4s.  7d. 

.'.  the  fraction  required  is  ?-A  «»  or  ♦" 

of  U  ac^'^2  r^o!"""  '  ''  '^  °'  '  ^^'  «  ^-^-'the  fraction  of  | 

5  ac.  8  ro.  =  28  rods,  and  14  ac.  4  ro.  =  58  roods ; 

.  fraction  required  is  (?  of  u  of  23)-(.  of  68); 


or 


3X14X23X5 


or  L.^?_^  or  2  3 

S8  ^^• 


\r  m  7X5X3X58  58  "2ff' 

JNoTE.— There  are  several  modes  of  demandina  ihn 

8liuLgJ?  "'"""'«"«  "^^  ""i'-  *'"''  -  thTmeaBure  of  8 

Examples  (ixxxiii) 
JJ^    S^P''®«8  IK  as  the  fraction  of  6s  8hl 

3  i^LT  f  «.'"'•  '^-  ^«  *he  fracMon  of  .en.  6s  5d 

4  p!Sr,?_^^.^-  ,^.^;  f  ^^l^e  fraction  of  a  guinea  ''• 
)n\    p""-*^"^  ^^;  ^"5a.  to  tlie  fraction  of  18s  2W 

(5)    Reduce  2  days  3  hrs.  5  min.  to  the  fraction  of  a  week. 
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is    5n''l*'^  ^  *'?''*^"  ^^  P°'®«  *«  *'^e  fraction  of  an  acre. 
(7)     What  fraction  is  8  lb.  1  oz.  19  dwt.  9  gr.   of  13  lb 
7  oz.  6  dwt.  15  gr.  ?  o  « 

is^di  p^^""*  ^^"^^  ""^^  '^'**  ^°  '^  "^  *'''•  ^  ^'■-  ''  ^  ^''  '^  «^' 

9  d€  iTgraS""  ''  '  ^'-  '  ^"  '  '^''  ''  '''  '^  '  ^''-  '  -• 

miasle'oflir?  ''°^'''"''°^'°*  '^  '"^  y*^-'  "^^^*  ^«  *^« 

niiLV,  J5f*^^.  "°'f  ""^  measurement  be  5  inches,  what  is  the 
measure  ct     ^^  of  a  mile.  ? 

(12)    What  fraction  of  2  ac.  37  po.  is  8  ac.  2  ro.  i  po.  ? 

XVIII.  Decimal  Measures. 

164.  Reduction  of  Decimals. 

Ex.  (1).  How  many  shillings  and  pence  are  there  in 
•875  of  a  pound  ? 

•376of  ^l=(-375  X  20>. 
=7- 5s. 
and -Sof  ls.=(-5  X  12)(i. 

.    .'.'S75o{£1^7s.6d. 
The  operation  is  performed  more  briefly  thus  • 

£ 

•375 
20 


s.  7-600 
12 


d.  6-000 
Ex.  (2).  Find  the  value  of  3-16875  of  £1. 

^3-16875 
20 


8.  3-37500 
12 

d.  4-60000 
4 


q.  2-00000 
.-.  ^8-16875  -=  £S.  3s.  4^d. 


r 


DECIMAL   MEASURES. 

Ex.  (3).  Find  the  value  of  -4256  of  125  8d 
•    -4266  of  12..  Sd.  =  -4256  of  152d  =  (-4266  X  152^ 

•4256  ^ 

^  152 

8512 
21280 
4256 

64-6912 
.-.  Value  required  is  64-6912c?. 
Ex.  (4).  Multiply  27  ac.  8  ro.  14  po.  by  -235. 

ac.      ro.     po. 
27  .  8  .  14 
4 
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■' 


111  ro. 

40 

4454  po. 
•285 


.  22270 

13362 

8908 


40 


1046-690 


4    26  .  6-69  po. 

ac.  6  .  2  ro.  6-69  po. 
Ex.  (5).  Find  the  value  of  -25  of  £i 

Or  thus ;  ' 


^•2555  . 
20 


«.6-llli 
12 


d:  1-S383 
.*.  Value  required  is  5s.  l^d. 
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Example^*-    (ixxxiv) 


(2)  ;ei5-276. 

(4)  -OSTSofacwt. 

(6)  2-008125  off  8, 

(8)  2-46876  of  fl3». 

(10)  4-18  of  12s.  8c/. 

(12)  2-126  of  3i  guineas. 

(14)  5-247  of  £5.  2s.  Qd. 


Find  the  value  of 

(1)  -626offl. 

(8)  je-009765. 
(5)  -046876  of  1  lb.  avoir. 
(7)  -426  of  8s.  4d. 

(9)  -88  of  6s. 
(11)  -36  of  2qr.  14  lb. 
(18)  2-1872  of  2  toiiR  5  cwt. 
(16)  -45  of  £S.  l0s.4-'75  of  4s.  Sd. +3-245  of  8s.  M. 

(16)  -7  of  f  1+-8  of  7s.  6d.  -  2-45  of  Is.  8d. 

(17)  -285714  of  £8.  8s.+ -142867  of  £8.  17s. -(--34  of  16s.  6a. 

165.  The  following  examples  illustrate  the  operation, 
which  is  the  converse  of  that  ah-eady  explained. 

E>c.  (1).  Express  5s.  6d.  as  the  decimal  of  £1. 
63.  6c?.  =  6Gd. ,  and  £1  =  240d. ; 
.•.6s.  6(i.=^  of  £1. 
Now-  -2%  =  ^  = -275; 

.'.58.  6d.=-275  of  £U 
Or,  more  briefly,  thus : 


12 

20 


6-0  d. 
6*6  s. 
•276  £. 


Where  we  first  express  6d.  as  the  decimal  of  a  shilling, 
t.  e.  -6,  and  then  express  6  5s.  as  the  decimal  of  a  pound,  i.  e. 
•276. 

Ex.  (2).  Exnress  £7.  15s.  lO^d.  as  the  decimal  of  £1. 

2-0 


4 
12 
20 


10-6 
16-876 


tr 
of 


3J        i    i\}ij(0 


of 


of 


\ 


1. 

loas. 
G(i. 


6s.  6a. 
ation, 


illing, 
d,  i.  e. 
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£5Vja.    ^^^""""   ^^'   ^*-   '^^-   ^«  the  decimal  of 


3  . 
20 

65 
12 


6  .  9 


5  . 
20 

107 
12 


7  .  C 


No 


w 


1290 
=  -611, 


789 

•'•  ^'^-  ^*-  6^-  i«  -611  of  ^5.  78.  Gd. 

Of  el' 2d}  ^^^''''  ^  "^  ^*-  ^^^-  ^«  tl^«  decimal  of  ^ 
6«  9i^.  =  277(?. ;  and  6s.  2d.  --=  2d6q 

';-iof5s.0id.isi^^of,ofes.2a. 

Now       l2LH.'^7   ___    2X277X5         ,3fi5 

I  X  296  ""  3x3x206  =*  1333  =  1039 


Examples-  (ixxxv) 
(1)  E.pres»  6  cwt  2  qr.  7  lb.  a,  the  decimal  of  a  ton. 

«    w?  rf  ^'  *™"'  "•  '"^  ■»"='"""  <"  «  l".  troy. 

3  mat  decmal  of  10  guineas  i,  i'l.  19..  4W.  ? 

4  Express  }  of  14,.  id.  as  tlie  decimal  of  il 

6    Beduce  3-46  of  half  a  guinea  to  the  decimal  of  2s  M 
6    Express  |  of  2  <,r.  14  lb.  as  the  decimal  of  I  clt' 
^(7)  Express  4,  of  7  „z.  4  dwt.  as  the  decimal  of  a  p^ud 

of  iL"''™"  8J  of  U  of  5  cwt.  2  qr.  21  lb.  to  the  decimal 

10)  Reduce  8*  gumeas  to  the  decimal  of  ^2  16,. 
(1    Reduce  2,^  M.  to  the  decimal  of  f,  of  £1. 
2    Express  1^  4}d.  as  the  decimal  of  iloOO. 
^^03)^  Beduce  ^24-2S  +  8.4126,,  +  9-25^.  to  the  decimal 
(14)  Express  -M  of  8,.  3rf.  as  the  decimal  of  01  of  .£9 

„ /.i^.^'p™"  -M  of  £2. 5,.  +  23  of  8,.  9rf. .« ,°  r.;^., 


X 
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EXAMINATION  PAPFJlS, 
I.     Measures  of  Time. 

(1)  A  sidereal  day  is  less  than  a  solar  day  by  8  minutes  56 
Beconds  ;  in  how  many  days  will  the  difference  amount  to 
24  hours  ? 

(2)  If  Sirius,  one  of  the  brightest  of  tho  fixed  stars,  which 
is  probably  692200  times  farther  from  the  eartli  than  the 
sun,  were  suddenly  extinguished,  for  how  long  would  it 
appear  to  shine  to  the  inhabitants  of  the  earth,  supposing 
the  sun's  mean  distance  from  the  earth  to  be  91713000 
miles,  and  that  light  from  the  sun  reaches  the  earth  in  8  min. 
18  sec.  ? 

(8)  The  exact  length  of  the  year  being  865  days  5  hrB48 
min.  49-7  sec,  and  computing  time  as  at  present,  find  the 
error  in  12000  years. 

(4)  The  Globe  newspaper  of  Monday,  18th  June,  1877, 
bears  the  number  8506.  Supposing  the  paper  to  have  been 
published  every  week  day  without  intermission,  and  num- 
bered consecutively,  give  the  day  of  the  week,  month,  and 
year,  when  No.  1  was  published. 

(6)  There  was  a  full  moon  on  June  26,  1868,  at  9  hrs.  13 
min.  a.m.  The  interval  between  successive  full  moons  has 
since  been  on  the  average  29  days  12  hrs.  47  min.  30  sec. ; 
how  many  full  moons  happened  until  December  31,  1873, 
and  when  did  the  last  take  place  within  that  period  ? 

II.     Measures  of  Length. 

(1)  Reduce  9  mi.  7  fur.  39  per.  5  yds  1  ft.  9  in  to  inches, 
ard  show  that  the  work  is  correct  by  changing  it  to  miles, 
&o. 

(2)  The  fore  wheel  of  a  carriage,  which  is  11  ft.  in  circum- 
ference, makes  718  revolutions  more  than  the  hind  one  in 
going  7  miles  ;  find  the  circumference  of  the  hind  wheel. 

(3)  A  train,  which  travels  at  the  uniform  rate  of  66  ft.  a 
second,  leaves  Toronto  for  Montreal  at  6.25  a.m. ;  when  will 
it  reach  Montreal,  the  distance  being  333  miles?  At  what 
distance  from  Montreal  will  it  meet  a  train  which  leaves 
Montreal  for  Toronto  at  8  a.m.,  and  travels  one  third  faster 
than  it  does  ? 

(4)  From  Ephesus  to  Cunaxa,  Xenophon  with  the  army  of 
Cyrus  marrhed  16060  stadia  of  202  yards  9  inches  each  in  93 
days.  Find  the  average  length  of  a  day's  march  in  uules 
and  yards. 
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wheel  once  round  ?  ^  ^        '       "^  *^^*  ^  »*'"k««  turn  tht 
ni.     Measures  op  Surface. 

when  the  I'ineal  Jfnit  is  12  1"!":  '"*^  ""'"'"'' '''     Exemplify. 

which  is  7  feet  6  incLs  lonVand  S  fl^f  •°".^"'  °"  «  t'^ble 
what  is  their  amount  ?      ^  ^^^*  ^  '°°^««  ^^^e ;  and 

(8)  Divide  17ac.  2r.  88per  10vd«  7ft  ^r- 

co,',tL™  MSL°i"rarnf"  T^  ^''"'«'  »"-'  «»«>'  bale 

e..'«l  wS:;  ZTaJ-^i^^tlrPjl-;  "'  "»  r-o  „,  the 
the  square  iucli,   wha    i«  ?l  1  '  'V"''™'  ""> '•"I'S.  on 

m,vhce  of  the  mmn  1  o,lv  '""•™  "'  '"'""«'»  <">  the 
feel?  What:„Su'tKiff™E'"„?  IL'"  '''  »«  »«""■•* 
the  barometer  8tand8  at  29  inclle™  Pressure  when 

IV.     Measures  op  Capacity 

am^oLYlfatlL^.^eS;'^^^^^^^^^    '  ^^^^^  o^  strawberries 

32fpet  l:l:Z  felfh'eTst  t  nt'n*.  ^^^^  «^  '^^^^^-^  at 
at  87i  cents  per  bushel  To  ww'  ^^^?}''  "««^'  ^nd  wheat 
be  entitled  ?  ^°  "^^^^  quantity  of  wheat  will  he 

(3)  A  grocer  exchanged  29  aal    q  n+    i     *     i-  , 
43]  cents  per  gallon   for  rvtJt\\     ^ .   ^  P*'  ^^  ^^andy,  at 
quantity  o?  ryf  did  he  thSattafn  ?  ''"*'  ^'^  ^"^^^^-     ^hat 

thltlh\utVaT2\'u\tVoV  ^t°^--«  into  bags 
will  be  required  ?  "^  ^^'  ^  *!*•  ^^ch;  how   many  bags 

aulf  Uh'rLSin^ed'9'5'  hLrTndrri-f.  ^/  ^^^  --' 

average  4i  ears  of  corn  ;Tf  iftak'e.  S  P«r^/'"  ^^^^  «^  a^ 
quart,  what  is  the  nrodnn"  of  tt  fi  I  -  '''  '"""  *^  ^^ke  a 
Hum  ?  .        --  or  tae  liciu  worm  at  45  cents  per 
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V.     Measubes  of  Weight. 

(1)  If  John  buy,  by  Avoirdupois  weight,  12  lb.  of  opram 
at  87i  centB.  per  ounce,  and  soil  by  Troy  wei^jht  at  40  cents 
per  ounce,  should  he  gain  or  loee  by  so  doing,  and  hoM 
much.  ? 

(2)  A  person  purchases  goods  at  the  rate  of  $1.80  per 
pound  Troy  weight,  and  sells  them  again  by  Avoirdupois 
weight  ;  at  what  rate  must  he  soil  per  ounce  so  as  exactly  to 
reimburse  himself.  ? 

(8)  By  multiplying  a  certain  weight  by  a  whole  number 
the  result  is  8  lbs.  20  grains  Avoirdupoi.s  weight,  and  by 
multiplying  the  same  weight  by  another  whole  number  the 
result  is  8  lbs.  11  oz.  16  dwts.  16  grs.     Fiud  the  weight. 

(4)  A  row  of  cent-pieces  is  laid  from  Toronto  to  Hamilton. 
Find  their  weight,  the  distance  being  89  miles  1  fur.  1  per. 
and  9  in. 

(5)  Find  the  value  of  500  times  the  difference  between  an 
eighty-fourth  part  of  2^  cwt.  and  a  thirtieth  part  of  1  cwt. 
0  qr.  3  lb.  (28  lbs.  to  the  quarter.) 

XIX.    Practice- 

166.  Practice  is  the  name  given  to  a  metliod  by 
which  we  find  the  cost  of  any  number  of  articles  of  the 
same  kind  when  the  price  of  one  is  given,  or  the  cost  of 
any  quantity  of  goods  oi  mixed  denominations,  wlien  the 
cost  of  a  single  unit  of  any  denomination  is  given. 

I.     Simple  Practice. 

"When  the  articles  are  of  the  same  kind  or  denomi- 
nation. 

Ex.  (1).  Suppose  I  have  to  find  the  cost  of  2478 
articles  at  S*-.  4f/.  each. 

Knowing  that  3».  M.  is  one-sixth  part  of  dEl,  I  reason, 
thus  :  if  the  articles  had  cost  £1  each,  the  total  cost 
would  have  been  £2478  ; 

.-.  as  they  cost  ^  of  ^1  each,  the  cost  will  be  j£— /-,  or  ^413 

The  process  may  be  written  thus  : 
ds.  id.  is  ^  of  ^11^2478  =--  cost  of  the  articles  at  £1  each. 

^413  =  cOot  of  the  urticleii  at  os.  id,  each. 


1 


i 
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iJiJ  is  2  X  A'l 

10«.  i<i  J  of  £1 
2«.  is  I  of  10s 
8d.  is  i  of  2s. 
Id.  is  i  of  8d. 


2897  .0.0  --r  cost  ^1  each. 


6794  .  00  .  0  =  ...     £2 

1448  .  10  .  0= los,'" 

289  .  14  .  0= 2s 

90  .  n   .  4=  8rf.... 

i^  •  1  .  5- Id 


^7040  .  IG  .  9=.coatat^2.12s.9rf.each 
^NoTE.— A  shorter  method  would  be  to  take  the  parts 

10s.  =  i  of  ^1 ;  2..  Gd.  =  i  of  10.. ;  8d.  =  ^^  of  2s.  6r^ 
Ex.  (3).  Find  the  cost  of  426  articles  at  £2.  18*.  id. 

1   ^i?!  -^i^-  }^'-  f'^-  '^  *^'*^  difference  between  £S  and 

fit  i*/^  oo  ^'  V  ^^f^^'  ^^^"  '^'^'^''^  course  is  to  find 
the  cost  at  iJ3  each,  and  to  subtract  Jrom  it  the  cost  at 
Is.  m.  each,  thus  ; 

^8  is  8x^1  425  .    0  .  d  =  cost  at  ^1  each. 


Is.  8d.  is^,  of^l 


1275 
85 


0  .  0  = 

8.4  = 


..£8 

.Is.  8d.  each. 


17  /.x  A  ,  ^^^^^  •  11  .  8  =  costatje2  18s.  id.  each, 
x^w  •  Vi^'  V  !^f  "^i'"P*  pays  G.S-.  lid.  in  tlie  pound  : 
wnat  IS  the  dividend  on  a  debt  of  4'3G2.  Us.? 

5s.  is  i  of  ^1  I  3G2  .  15  .  0      =  amount  of  debt. 

Is.  is  ^  of  6s. 

Gd.  is  A  of  Is. 

lid.is|of6(i. 


?2  ■  "^S  •  ^        ^  amount  at  5s.  in  the  £. 
18  .     2  .   9         =  1^ 

9-  1 .  46  _ z cc^; ::::::::::*■ 


4125 


lia'. 


£120  .     8  .  2-625  -  amount  atGff.  7K  in  £. 

iid.T^oft*^6:i.*'"^  •'  ''■ = ^  °^'  ^^^  ^^^-  «^- = ^  o^  £1 J 

Ex.  (5).  Find  the  cost  of  784]  articles  fl,ti>9   19»  in^ 
each.  "  —  ■"■«• 
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Tbe  cost  at  £1  eacli  is  £784.  10.«r. 

784  .  10  .  0  ==  coBt  at  £1  each. 
2 


10a.  is  I  of  £1 
23.  is  jl  of  U)s. 
lOd.  is 


r',  of  10a. 


1569  .     0  .  0- £2  each. 

892  .    6  .  0= 10s 

78  .     9  .  0= 2,s 

82  .  18  .  9  = lOd 


£2072  ,     7  .  9=coflt  at  £2.  12s.  lOd.  eaob. 

167.  The  fractious  of  a  Unit,  which  have  for  their 

numerator  Ihi'fi/,  are  calh^l  Ai.iQiroT  Pahts  of  tlio  unit. 

Thus  58.,  beiiifr  ^  of  £1,  is  an  aHquot  pait  of  a  pound  ; 

and  5  lb.  being  J  of  1  qr.,  is  an  aliquot  part  of  a  quarter. 

Examples-  (ixxxvi) 
Find  the  cost  of  the  following  articles  : 
(1)    4321    at  £1.  17s.  .Tj^i.       (2)    2175  at  £2.  15s.  4M. 
(8)    8708^  at  £1.  7s.  4iL         (4)    4276  at  £12.  lis.  ft*^. 
(5)     5788    at  £14.  9s.  ^d.       (6)     8689^  at  £16.  12*.  9d. 

(7)  7488    at  £22.  13s.  ^d. 

(8)  What  is  the  dividend  on  £4234.  10s.  at  5s.  Od.  in  the  £? 

(9)  What  is  the  dividend  on  £4975  at  8s.  i^d.  in  the  £? 
(10)     What  is  the  dividend  on  £3729.  18s.  Gd.  at  7s.  9hL  in 

the  £  ? 

II.     Compound  Practice. 

Ex.  (1).^    When  we  have  to  find  the  cost  of  a  quantity 

of  goods  of  mixnd  denomination  (as  14  cwt.  H  qr.  17  lb.), 

the  cost  of  a  single  unit  of  one  of  the  denominations  being 

given  (as  £3.  7s.  Gd.  per  cwt.  of  112  lbs.)  we  proceed  thus : 

d. 


14  cwt.  is  14  X  1  cwt 


2  qr.  is  \  of  1  cwt. 

1  qr.  is  ^of  2  qr. 
14  lb,  is  ^  of  1  qr. 

2  lb.  is  ^  of  14  lb. 
lib.  is  i  of  2  lb. 


.    3. 

s. 
7 

6. 

16 

47. 

6 

1  . 

13 

16 

8 

1 

6 
2 


=  cost  of  1  cw* 


0 

7 


0 
9 

m 

2il 
7i« 


cost  of  14  cwt. 
2qr. 

I'll-. 

14  1b, 

2  1b. 

1  lb. 


£50  .  5  .  10M=  cost  of  14cwt.3ar.171b. 


S 

tc 
ti 

Bi 

ai 

Tl7l 
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Ex.  2.     What  ia  the  rent  of  12  ac.  8  ro.  2<. 
i/o.  OS.  an  aero  ? 


12  ac.  is  12  X  1  ac. 

2  ro.  is  J  of  1  ac. 
1  ro.  is  I  of  2  ro. 
20  po.  is  i  of  1  ro. 
r>  po.  is  I  of  20  po. 
1  po.  is  i  of  C  po. 


\£.     s. 
B.C. 

d 
0 

89.     0. 

1  .   12  . 

16. 

8. 

0 
6 
8 
1-5 

=  tlie  rent  of  1  acre. 


2 


12  ac. 
2ro. 
1  ro. 
20  po. 


"•y75=  6po. 

4W.1-::-  ifo. 


£41.19.     8-75  =  the  rent  of  12a.3r.20p 

Examples-    (Ixxxvii) 
(1)  6  ao.  8ro.  4  po.  4^  yd.  at  £10  per  rood. 
2    12  cwt.  8qr.  22  lb.  12  oz.  at  £8.  18..  2.7.  percwt 

■    4      '  "•  I"-  ''  ''•  ''  ^^-  '^-  ''^'-  P-  acre 

4  6  tons  12  cwt.  8  qr.  lO^lb.  at  £3.  14..  8^^.  per  cwt 

5  68  cwt  8  qr.  17^  lb.  at  12  guineas  per  ctt.  ' 

l^l  ,  ?  ^'-  I  ?•  ^  P^-  ^*  ^^^  g»i»ea8  per  acre. 

7  6  oz.  6  dwt.  20  gr.  at  £8.  17...  6^.  per  oe. 

8  25  ac.  1  ro.  10  po.  at  ^42.  2«.  4d.  per  acre 
(9    18.  cwt.  8  qr.  17  lb.  at  i'22  8,s  Der^cwf 

(10)  319  cwt.  3  qr.  16  lb.  at  £2.  it-.'Sf.'pTr-cwt. 

Iiwoices  and  Accounts. 

seii^fio'iLX^^^^^  t^^^  «-*  ^y  - 

to  tlie  Buyer,  oftJienuan^^^^^^^^  ^''  ^'^^'''^ 

the  goods.  quantity,  description,  and  price  of 

An  Account  is  a  statement  sent  bv  tliP  ^o^Ur.  +    ^i 
Buyer  at  the  end  of  a  term  of  crpdil^-^J,lt  •      S    ^"^  *^'^ 
and  dates  of  ea^h  Invoice  and  H  I  shewing  the  totals 
Teiir^io  invoice  and  the  sum  total  nf  fi.« 
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Each  separate  article  or  amount  in  an  Invoice  or  an 
Account  is  called  an  Item. 

A  Dp:tailed  Account  is  a  full  statement,  sent  by  the 
Seller  to  the  Buyer  at  the  end  of  a  term  of  credit,  shew- 
ing the  dates  of  delivery,  the  quantities,  description, 
prices,  and  sum  total  of  the  goods  delivered  by  the  Seller 
to  the  Buyer  during  that  term  of  credit. 

When  an  account  has  been  made  out  it  is  rendered, 
i.e.,  sent  in  to  the  Buyer. 

Specimen  of  an  Invoice, 

Toronto,  June  20,  1877. 
John  Smith,  Esq., 

u  Bought  of  J.  Jones  &  Co.,  21  Frout-st. 


fi  lbs.  of  Tea at  76  cts. 

8  lbs.  of  Loaf  Sugar. .  .at  12^  cts 
2^  lbs.  of  Butter at  80  cts. 


% 

cts. 

8 

76 

1 

00 

0 

76 

6  1 

50 

Specimen  of  an  Account. 


John  Smith,  Esq., 


Toronto,  July  21,  1877. 


»r 


To  J.  Jones  &  Co.,  21  Front-st. 


1877 
June  20 
June  28 
July  8.. 
Julv  12. 


To  Goods,  as  per  invoice 
To  do 

To  do 

To  do 


» 

Cts- 

5 

60 

7 

80 

8 

60 

2 

27 

in 

in 

AC 

Af 

! 


1 

Ct9. 

3 

76 

I 

00 

) 

76 

H 

JO 

cts- 
60 
80 
60 
27 


If 
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Specimen  of  a  Detailed  Account. 
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John  Smith,  Esq., 


1877   I 
June  20  6  lbs 


Toronto,  July  21,  1877. 
To  J.  Jones  &  Co,,  21  Fiout-st. 


June  28 
«'    23 
July 


July 


oniQiu     ^'f?®* ...at  75  cts.. 

Oft  91  n  <^^;i?af  Sugar... at  12^  cts. 
20  2^   bs.  of  Butter  at  80  cts... 

1  bbl.  of  Flour  at  $6 

18  lbs.  of  Cheese  at  10  cts!!. 

12  lbs.  of  Biscuit  at  15  cts. 

6  jars  of  Pickles at  30  cts! 

1  gal.  of  Coal  Oil 87  cts.... 

8  lbs.  of  Sugar  n  cts...!,! 

8i  lbs.  of  Raisin    12  cts 


8 

8 

12 

12 

12 


cts. 

75 

00 

75 

00 

80 

80 

80 

37 

88 

02 


19  I  17 


3 
1 

6 
1 
1 
1 


Examples,    (ixxxviii) 

Make  out  invoices  of  the  following  sales,  supplying  names 
and  dates  of  your  own  selection  :  ''"PP^ying  names 

(1)  100  yds.  of  broadcloth  at  $3.26  per  vard  •  2'5nn  ttov.i. 
of  sheeting  at  12  cts.  per  yard;  8000  ^ar/s  of 'pS  S  18 
cts.  per  yard  ;  800  yds.  of  French  silk  at  »1.75  pe  "yard! 

ctJ^^^i^lb  fn  ^"'^  *'^  ^*  ^"  '*^''  2i  lbs.  of  green  tea  at  90 
at  9  cts^.  vA  T'"^'''^*/l"*'-'  17  lb.  of  brown  sugar 
13  cts.    "  ^        ""^  '*"'"'  ^*  ^^'^'''  4  lb.  of  currants  at 

Make  out  accounts  of  the  following  sales,  supplying  names 
and  dates  of  your  own  selection  :  FF^yi"g  names 

(8)  89iyd.  of  Brussels  carpet  at  ^1.50  ;  624  vd  of  K,V1 
sIwh"'*'/ /"'P'l  *t  !l-^«'  27  yd.  of  matting  ^r23  Ss 
JsUs  '"^''*  "*  ^^  *'*'••  ^^*  ^^-  °f  I^'J'^  matting  at 

cti^^lU^*  %^l^t^  «f  at  $2  15;  17  yd.  of  ribbon  at  23 
■     '    ?U^-  ®'  ^^^^  ^^l^***  at  25  cts.;  14  doz   nairs  of  RfLt 

Stele fr^t^"' 'P"™"^«'°™''' »'-'^^^^^^^^^^ 

(5)  6  pairs  of  blankets  at  $6.50:  12A  vd    nf  t«/»««^     * 

flannel  at  30  cts.; 


2  eo„„t«pi„e,  at  »4.2«  each  r"25jll",?- air:'t  U 


cts. 
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III 
i 


XX.    Problems. 

169.  The  VvUiirif  Mrthxl,  which  is  rapidly  displac- 
ing the  Rule  oi"  Three,  vvUl  be  gradually  explained  in 
tins  and  the  succeeding  Sections. 

Ex.  (1).  If  23  bullocks  cost  $488,  what  is  the  cost 
01  1  bullock  ? 

Since  23  bullocks  cost  $483, 

1  bullock  will  cost  ^*^^  or  $21. 

Ex.  (2).     If  7  men  do  a  piece  of  work  in  12  days, 
how  long  will  it  take  1  man  to  do  it  ? 
Since  7  men  can  do  the  work  in  12  days, 

1  man  can  do  the  work  in  (7  X  12)  days,  or  84  days. 

Ex.  (3).  If  28  men  do  a  piece  of  work  in  42  days,  in 
how  many  days  can  21  men  do  it  ? 

Time  for  28  men  to  do  the  work  --=  42  days. 

1  man    "  '«         =  28  x  42  days. 

21  men    "  "        =.2«x42^^y^ 

=  66  days. 
Ex.  (4).  If  75  men  finish  a  piece  of  work  in  12  days 
how  many  men  will  finish  it  in  20  days  ? 
In  12  days  the  work  is  done  by  75  men, 
In  1  day  the  work  is  done  by  (12  x  75)  men. 


>i( 


<i 


In  20  days  the  work  is  done  by 


12X78 

To" 


men,  or  45  men. 


Ex.  (5).  A  bankrupt's  debts  are  $2520,  and  his  assets 
(that  IS  the  value  of  his  property)  are  $1890  ;  what  can 
he  pay  in  the  dollar. 

In  the  place  of  $2520,  he  can  pay  $1890, 
In  the  place  of  $1,  he  can  pay  $^«fg  or  $i  or  75  cts. ; 
.-.  he  pays  75  cents,  in  the  dollar. 

Ex.  (6).  A  bankrupt's  debts  are  £4264,  and  he  pays 
12s.  Gd.  in  the  pound  ;  what  are  his  assets  ? 
That  which  he  has  to  meet  a  debt  of  £1  is  12  |s. 
That  which  he  has  to  meet  a  debt  of  ^4204  is  (4264  X  12^)s. ; 
. .  iiis  uBseis  are  _  --^«,  or  i;'2666. 
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^^^''  ^V'^  F  ^"^  ^^^  ^^^  ^o  a  P^ece  of  work  in  14  days 
worknig  10  hours  a  day,  how  many  Iiours  a  day  must 
12  men  work  to  do  the  same  in  45  days  ? 

bourr  ^^  "''''  '*''  ^°  *^'  '''''^  ^"  ^^^^'^>  ^^'"^«'  «'  140 
1  man  can  do  the  work  in  ('27x140)  hr. 
.-.  12  men  can  do  the  work  in  ^^x  mo  ^^^  ^  ^j.  gjg  j^^. 
Now  316  hours  have  to  be  distributed  t  qually  over  45  days  • 
.-.  the  number  of  hours  they  work  each  day  r^  Vs^  or  7.    ' 

COS^  Of  Ti'lbs^.?  ^^'"  ""^  *"''  "'''^  *^''^^'  ''^^''*  '^^"  ^'  ^^^ 
Since  7  lb.  of  tea  cost  $5.60, 

1  lb.  of  tea  costs  l^^l\  or  80  cts., 
7 
.'.  12  lb.  of  tea  cost  12  x  BOcts.  or  $9.60 
Ex  (9).     If  9  horses  can  plough  4C  acres  in  a  certam 
time'?     ''  "'''"^' """'"'  '^"^  ^^  ^'^'■'''  i^^^"°^^  i^  *^^««a^e 

Since  9  horses  can  in  the  given  time  plough  46  ac, 
1  horse  can  in  the  given  time  plough  V  ac.  * 
.-.  12  horses  can  in  the  given  time  plough  ^-^A§  ac. 

or61^ac. 

of  land  in^fivfV^  ^T^'  ^^"  plough  a  certain  quantity 
o  land  m  five  days,  how  many  horses  will  be  required 
to  plough  it  m  three  days  ?  ^t-quiieci 

In  5  days  the  land  can  be  ploughed  by  15  liorses ; 
In  1  day  the  land  can  be  ploughed  by  (5  X 15)  horses ; 
In  3  days  the  land  can  be  ploughed  byiAii,  or  25  horses. 

NoTK  I.— In  simple  questions  of  this  kind  we  have  a 
mppositzon  and  a  demand.  Each  contains  two  kinds  of 
a^fven"  ^^ '"ff^^^ ^^^'^  magnitudes  of  hofh  kinds 
l\Lf2\  A  '^'''"■'''^  ^  magnitude  of  one  kind  is 

given  and  the  appropriate  con-esponding  magnitude  of 
the  other  kmd  has  to  be  found.  The  fi?«f.  iCj  T.ul 
BuiuLion  contams  the  magnitudes  of  the'euppositi^^n^so 
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arranged,  that  at  the  end  of  the  line  we  have  that  kind  of 
thing  of  whtch  the  magnitude  is  required  in  the  demand. 
IJius  111  Lx  (10)  the  order  of  the  supposition  is 
changed,  and  tlie  magnitude,  15  horses,  put  it  the  end 
ot  the  hne,  because  we  have  to  find  how  many  horses 
wiU  be  required  in  the  demand.  ^ 

'■•  Examples'  (ixxxix) 

cosf?^^^^^  ^'''^'  °*  ^^""^  ''°'*  *^^2^^'  ^^^^t  ^i"  273  acres 

»iv2  ^if-^i  '^^"y  ™®°  ^^^  perform  in  12  days  a  piece  of 
work  which  15  men  can  perform  in  20  days  ? 

acres  ?^^^  '^''*  ""^  ^^  ^'''^'  ''  ^^^^'  "^^^^  ^'  *^°  '«°*  of  86 
wifk^  in'l4  d'ay^r^'  "'  °^"^^  ^"  ^  ^^y^'  ^'^  ^^  -'"  ^« 

wh^a^^tX^ettr%hemt  ^'  '''  ^'^^^  ^^  *'^  ^ ' 

(8)  A  servant's  wages  being  $108  per  annum,  how  much 
ought  she  to  receive  for  7  weeks  ? 

n„S\t  "J^""^'^  ^^'V  '^  ^'^^1-  12«.  6fZ.  per  annum:  what 
ought  he  to  receive  for  60  days  service  ? 

rnio??ftt^'P.P^'*^'',''"'^''"y^S«  "^  63  days,  sailing  at  the 
rate  of  9  knots  an  hour ;  how  long  would  it  take  hir  if  she 
sailed  at  the  rate  of  7  knots  an  hoifr  ? 

arf  ftlsoo^.'^wW'  'f  "*'  '^'^  r^*^  *^^0'  ^"d  his  debts 
are  9-i300  ,  what  does  he  pay  in  the  dollar  ? 

Note  II.— To  one  of  the  magnitudes  in  a  supposi- 
tion there  is  a  corresponding  magnitude  of  the  same 
kind  m  the  demand,  and  these  magnitudes  must  be  ex- 
pressed m  units  of  the  same  denomination. 
i.«  .^f"^",^alk8  1  m.  1  fur.  7  po.  in  20  minutes;  how 
long  will  he  take  to  walk  41  m.  2  fur.  12  po.  ? 

Here  1  m.  1  fur.  7  po.  =  867  poles, 

and  41  m.  2  fur.  12  po.  =:  18212  poles. 

Then  he  walks  867  poles  in  20  minutes; 
he  walks      1  pole  in  ^^^  min.; 

he  wfl-]kfl  1R21^  P'^i''°  «'•>  133  1  dxoA  .^.  _-,_ 

w ,._  £,^,^„  ^„   _  3a'7~^~  mm.,  or  Y2umm. 
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Omin. 


Examples,    i^^^yiiy.)— continued. 

wirU^'/iq^SusI"'"''  ''  "^^"^  *'-^°  ^''-'   -"*1^« 

1  h^llir^  ^'''^'  ""^"^^  '^'^  *^-^^  ^^^  "^"^1^  wiU  20  yd. 

2  iwt//^  ^  ''^*-  ^  ^'■-  '"^^  *27,  what  will  be  ih^  cost  of 

Jt'oiJcwtT'  '•^'■-  '^'-  ''''  ^''  ''^-  «-i^"  what  is  the 
170.  Problems  involvlmj  Fractions. 

Since  f  of  the  estate  is  worth  $1500, 
\  of  the  estate  is  worth  $  ^  ?,?i?. 
.-.  the  estate  is  worth  $-'-i<-' «««  or  $3,500 
Hence  |  of  the  estate  is  worth  «i--°^'?  or  $2800 

Examples-    (xc) 
a  oJ^he  !s?Itr?  "''*'  ''  "^'"^  ^'''^'  ^''^'  -  *^«  value  of 

^4.^k^^ld!'  ""^  *'^  ''''*  ^^''  ^^^  ^^^  ^"^^  «^«  I  buy  for 

w/hie'dSeln  finaysT''  '^  '°"^  ''^  ''  ^'^y«'  ^^^— ^ 

(5)  A  man  walks  18  m.  2  fur.  26  po.  3|  yd.  in  5A  hours 
How  long  does  he  take  to  walk  a  mile  and  a  half  ?  * 

(6)  A  gentleman  possessing  ^^  of  an  estate  sold  »  of  .^- 

tAf:Z  tmSr^ '  "'^^  ^^"^^  ^  ^^  -  ^'  *^^  -tat 

ft^^H.  l^  *^^  carriage  15-5  cwt.  of  goods  fo.-  60  miles  cost 

moiey?'"^'"''"^^*  '•''  ^^*'  *°  ''^  ^-^i^^J  for  The  same 

(8)  What  is  the  value  of  ^\  oH  i^  of  a  vessel,  if  a  p-^rson 
Vho  owns  ^3^  of  it  sell  |  of  |  of  hil^share  for  «1400. 

<9)  When  the  ounce  of  gold  is  worfh  I'^-aa   „.i,„*  :_  x,._ 
cost  of  -04  lb.  ?  '"'  ""^''  ^^  ''"" 
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ilO)  If  the  price  of  candles  8.1  inches  lonf?  be  Od.  per 
half-dozen,  and  that  of  candles  of  the  same  thickness  and 
quality  10^  inches  long  be  lid.  per  half-dozen,  which  kind 
do  you  advise  a  person  to  buy  ? 

(11)  If  the  carriaf,'e  of  (JO  cwt.   for  2t   miles  cost  ^'14] 
wliat  weight  cau  bo  curried  the  Kaiue  diK^atico  for  XT)  ^   .^    ■** 

COMPLEX  rilOBLEMS. 

171.  We  now  proceed  to  cases  in  wliicli  the  suppo- 
sition, expressed  in  the  simplest  form,  contains  more 
than  two  mdynitudeti,  the  demand  containing  the  same 
number  of  magnitudes,  all  of  which  are  given,  except 
one,  wtiich  has  to  be  found. 

Ex.  (1).  If  12  horses  can  plough  96  acres  in  0  days,  how 
many  horses  will  plough  64  acres  in  8  d.iys  ? 
In  6  days  96  acres  can  be  ploughed  by  12  horsee. 
In  1  day  96  acres  can  be  ploughed  by  6x12  horses. 
In  1  diiy  1  acre  can  be  ploughed  by  "  ^  L^  horses. 
In  8  days  1  acre  can  be  ploughed  by  ^  ^  Jl  horaes 

8   X    !)C 

In  8  days  64  acres  can  be  ploughed  by  *>  "*  ^  '^^JJL   horses 

H  X  <)  (J 

.•.  the  number  of  horses  required  is  6. 
Ex.  (2).  If  35  bushels  of  oats  last  7  horses  for  20  days 
how  many  days  ivill  96  bushels  last  18  horses  ?  * 

85  bushels  last  7  horsos  for  20  days. 
1  bushel  lasts  7  horses  for  f  ^  days. 
1  bushel  lasts  I  horse  for  UL^  days. 

3  5  " 

96  bushels  last  1  horse  for  »«^'^^2o  days. 
96  bushels  last  18  horses  for  ^-^-^  ^iiH^  iiavs 

18X36       ""J"- 

.*.  the  number  of  days  is  21^. 

Examples-    (xci) 

(1)  If  40  acres  of  grass  be  mowed  by  8  men  in  7  days, 
tiow  many  acres  will  be  mowed  by  24  men  in  28  days  ? 

(2)  If  $60  will  pay  8  men  for  5  days'  work,  how  much 
will  pay  32  men  for  24  davs'  work? 

(3)  If  a  regiment  of  939  8oldi4>r«  onsume  351  quarters  of 
wlinnt  in  168  days,  how  many  yoidiers  will  consume  1404 
qiiiirters  in  50  dny » ? 
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(4)  If  two  horses  eat  8  bushels  of  oats  in  16  tlavs   hr.w 
many  horses  will  eat  ;JO;K)  quarters  in  24  days  ?       ^  ' 

(5)  If  a  carrier  receive  $12  for  the  carriage  of  ii  cwt    fnr 

(8)  U„w  many  bushels  „f  wheat  will  serve  72  pe„i,lo  8 
days,  when  4  busliels  sorve  (i  people  24  Jays  ?  ' 

(9)  If  a  man  travel  150  miles  in  5  days  when  the  riavs  are 

t™t'o°s;"°i'V"'"'  "'""^  ^"^^ "'  1"  >">-  -i'  ^s^ij: 

(10)  If  the  carriage  of  goods  weighing  5  cwt.  2  or   12  lb 
for  150  miles  come  to  815.70,  what  will  be  the  chLe  for 
carrying  four  waggon-loads  of  the  same,  each  weigh  ng  7  cwt 
0^ir.^2  1b.,the  same  distance,  there  being  IPi^bsr/n  the 

(11)  If  »120  pay  10  htbourers  for  6  days,  how  many 
labourers  at  the  same  rate  will  $270  pay  for  8  diiys  ?        ^ 

(12)  If  the  gas  for  5  burners,  5  hours  every  dav  fm-  in 
days,  cost  «i..2(),  how  many  burners  may  be  ligktedfi  turs 
every  evening  for  15  days  at  a  cost  of  $21.60  ? 

(13)  If  a  ti-avelling  party  of  three  spend  «190  in  4  weeks 
how  long  will  $475  last  a  travelling  party  of  five  a?tle  saS 

(14)  If  it  cost  $120  to  keep  two  horses  for  fiv«  r^r.r.^u 
what  will  it  eost  to  keep  thre^  horserfonWe^n'nronSr*'' 

ho'Jtn^/ -'ars^'ho^esl:  '^.ffo^'&'^IZ  '?  '  ''^''''' 

w«^qsrin:hS:::srrnt^^^^^^^ 

of  15  acres,  working  12  hours  a  day  ?  ^         ''^ 

Jll]  V  ^^^  ""^^  "^  ^  "^'^'^^^^  consume  234  quarters  of 
S^f  S.TmTnTorTrnrl'i'Xtf  '"'  '"-""^^ 
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(20)  If  10  horses  consume  7  bus.  2  pk.  oats  in  7  days,  in 
what  time  will  28  horses  consume  3  qr.  6  bus.  at  the  same 
rate  / 

(21)  If  44  cannon,  firing  30  rounds  an  hour  for  8  hours  a 
S'u^°"T"*®  ^^^  barrels  of  powder  in  5  days,  how  long  will 
400  barrels  last  G6  cannon,  firing  40  rounds  an  hour  for  5 
hours  a  day  ? 

(22)  If  the  wages  of  29  men  for  54  days  amount  to  £80  9s. 
Oct.,  how  many  men  must  work  12  days  to  receiva  £407  ? 

(23)  What  must  I  pay  for  the  hire  of  4  horses  for  6 
months,  if  I  pay  £18  for  the  hire  of  8  horses  for  a  month  ? 

172.  Problems  relating  to  Work  done  in  a  certain  time. 

Note  I.— If  a  man  can  do  a  piece  of  work  in  7  hours, 
me  part  of  the  work  which  he  can  do  in  1  hour  will  be 
represented  by  |, 

Ex.  (1).  ^  can  do  a  piece  of  work  in  5  days,  and  li 
can  do  it  in  12  days.  How  long  will  A  and  jl,  working 
together,  take  to  do  the  work  ? 

Here  i  represents  the  part  A  does  daily, 
and  i»j  represents  the  part  B  does  daily ; 
•••  J  +  I'is  represents  the  part  A  and  B  do  daily ; 
.'.  they  do  ig  in  1  day; 
.-.  they  do  ,'o  in  yV  day  ; 
.♦.  they  do  the  whole  work  in  f  ?  days,  or  3j%  days. 
Ex.  (2).  A  can  do  a  piece  of  work  in  60  days,  B  in 
60  days,  and  C  m  75  days.     In   /hat  time  will  they  do 
it,  all  working  together  ? 

Here  t'v  +  j'o  +  t's  represents  the  part  they  do  daily ; 


.*.  they  do  - 


6  +  5  +  4  ,5       _     , 


300 


I  or 


^TJ^ 


>  or 


^15 


daily; 


.  .  they  do  the  work  in  20  days. 

Ex.  (8).  A  can  reap  a  field  in  li  days,  and  B  can 
reap  it  in  5^  days.  How  long  will  they  take  to  reap  it, 
working  together  ? 

.  ,        1         5 
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B  does 


8 


fiOr  , 


1? 


daily. 


n 
I 

SI 


IS 

w 


1  days,  in 
the  Bume 

8  hours  a 

long  will 

lour  for  5 

io  £80  9«. 
£407? 
ses  for  6 
lonth  ? 

a  in  time. 

7  hours, 
■  will  be 


B,  and  B 
working 


iiy; 


ays. 

^8,  B  in 
they  do 


ally; 


i  B  can 
reap  it, 


I 


DONE    IN   A   CERTAIN    TIME. 


161 


.-.  together  they  do  ,\  +  a,  or  i  j  ?  daily ; 
.'.  they  do  ,iy  of  the  work  in  xii  day ; 
.-.  they  do  the  work  in  f  |J  days,  or  %\^  days. 

and  C  m  3^  hours;  B  and  6'  in  6|  hours.     In  what 
time  can  A  do  it  alone  ? 

-4  and  B  can  do  \  in  an  hour. 

A  and  0  can  do  ^*,  in  an  hour. 

.-.  two  men  ofA's  strength,  assisted  by  B  and  C,  can  do 

i  +  T»ff  in  an  hour. 

Now  B  and  (7  can  do  /,  in  an  hour. 

.-.  two  men  of  A^s  strength  can  do  ^  +  ..,  -  ,^,  in  an  hour, 

or  »B  -s'b,  or  ij,  or  .^  in  an  hour  ; 

.'.  A  can  do  i  in  an  hour; 
.*.  A  can  do  the  work  in  6  iiours. 

r..tll  ?rl^  -^  *f ?  '^^'^  ^^^  ^  ^^««^1  "^  ^  iiours,  the 
pai-t  filled  by  It  m  1  hour  will  be  represented  by  ^ 

Ex.  (1).  A  vessel  can  be  filled  by  three  taps,  run- 
ning  separately,  in  20,  30,  and  40  minutes  respectively. 
In  what  tune  will  they  fiU  it  when  they  aU  run  at  the 
same  tame  ?  j  »  vu.v 

They  fill  ,«,  4-  ^  +  ^^  of  the  vessel  in  1  minute; 

.-.  they  fill  ±+±±3.,  or  ^  in  1  minute; 

•*•  **i6y  fill  xio  in  i^ff  of  a  minute  ; 

.-.  they  fill  the  vessel  in  »rV  or  9^  minutes. 

•    ^^•R-,.^^^*^^^  filled  by  a  pipe  in  40  minutes.    It 

will  the  bath  be  full  if  both  pipes  be  opened  at  once  ? 
One  pipe  fills  ^v  of  the  bath  in  a  minute. 
The  other  empties  ^\  of  the  bath  in  a  minute 
.-.  when  both  are  running,  ^  -  ,«„  or  ,k.  of  the  bath  is  filled 

in  a  minute ; 
.*.  the  bath  is  filled  in  120  minutes. 

Examples,    (^cii) 
(1)  A  can  do  a  ninnA  nf  wr>vL-  ;.»  a  i t^  -      ,  . 


/■ml  . 
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(2)  A  can  do  a  piece  of  work  in  86  days  ;  B  can  do  it  in 
40  days  ;  C  can  do  it  in  45  days.  In  what  time  will  they  do 
it,  all  working  together? 

.';' .  -!  '  *l  B  can  reap  a  field  of  wheat  in  8  days  ;  A  and 
Oin  df  ■.Viya',  B  and  0  in  four  days.  In  what  time  could 
they  luup  it,  all  working  together  ? 

(4)  If  three  pipes  fill  a  vest  ■  in  6,  8,  and  12  minutes 
respectively,  in  what  time  will  the  vessel  be  filled  when  all 
three  are  opened  at  once  ? 

(5)  A  does  ^  of  a  piece  of  work  in  14  days.  He  then 
calls  in  B,  ar.l  Lhej;  liuibli  the  work  in  2  days.  How  long 
would  B  take  to  do  the  whole  work  by  himself? 

(6)  A  does  a  piece  of  work  iu  8  hours,  which  is  twice  the 
time  B  and  (>  together  take  to  do  it;  A  and  C could  together 
do  it  in  li  hours.     How  long  would  B  alone  take  to  do  it  ? 

(7)  A  can  do  a  piece  of  work  iu  27  days,  and  B  in  15 
days;  A  works  at  it  ulone  for  12  days,  B  then  works  alone 
5  days,  and  then  C  finishes  the  v.  ork  iu  4  days.  In  what 
time  could  C  have  done  the  work  by  himself? 

(8)  A  cistern  is  filled  by  two  pipes  iu  18  and  20  minutes 
respectively,  and  emptied  by  a  tap  in  40  minutes  ;  what  part 
of  it  will  be  filled  in  10  minutes  when  all  are  opened  at  the 
same  instant  ? 

173.  Problems  reldtinrf  to  Clocks. 

The  minute-hand  moves  12  times  as  fast  as  the  hour- 
hand,  and  therefore  in  12  minutes  the  minute-hand 
gains  11  minute-divisions  on  the  hour-haud. 

Ex.  (i).  Find  the  time  between  3  and  4  o'clock  when 
the  hands  of  of  a  watch  are  together. 

At  8  o'clock  there  are  15  minute-divisions  between  the 
hands  ;  we  have  therefore  to  find  how  long  it  will  take  the 
minute-hand  to  gain  16  minute-divisions  on  the  hour-hand. 
The  minute-hand  gains  11  minute-divisions  in  12  minutes; 

1  minute-division  in  |f  minutes  ; 


.*.  the  time  required  is 


15  minute -divisions  in  —  yl—  min. ; 

15X12     _,._  ,„  4        .  ^  „ 

—-   past  3. 


1 1 


min.,  or  I&yt  mm. 

Ex.  (2).  At  what  time  between  2  and  8  are  the  hands 
of  a  clock  at  right  angles  to  each  other  ^ 

When  the  hands  are  at  right  angles  there  is  a  space 
of  15  minnte-divisions  between  them. 


I 
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.  Hence,  since  at  2  O'clock  there  are  10  minutfi-.livia- 
ions  bo  ween  the  hands  wo  havo  to  find  how  l.,;  ^t 
will  tale  the  minute-hand  to  ^r^n  10  +  15,  or  25  min- 
ute  divisions  on  the  hour-hand. 

The  minute-hand  gains  11  minute-divisions  in  12  minutes  ; 

1  minute-division    in  |f  minutes'; 

26  minute-diviBions  in  ?JliLlJ  «,;„  . 

.'.  the  time  rpnuired  is  ^-'^\1  min    ^v.  on  n 

1  .ncu  i«      J  ^       mm.,  or  27t  yum.  past  2. 

Ex.  (3).    At  wliat  times  between  6   and   7   are  the 
hands  of  a  clock  at  riglit  angles  to  each  other  ? 

Twice  between  6  and  7  this  will  occur  :  first,  before 
he  minute-hand  has  overtaken  the  hour-hand    second! 
ly.  after  the  minute-hand  has  passed  the  horn-hand 

Now,  since  at  6  o'clock  tliere  are  80  minute-divisions 
.  between  the  hands,  we  have  to  find  :  divisions 

80^"lt'  nrln''''^  'V'r  *^-^'  "^"  minute-hand  to  gain 
80-15,  oris  minute-divisions  on  the  hour-hand. 

^ainTo"l"fr^''''.i''"^  'K"^'}^  *^^'  *^^«  minute-hand  to 
gam80+15,or45minute-divisions  on  the  hour-hand. 

ilie  process  m  each  case  will  be  similar  to  that  in  the 

When  the  hands  are  opposite  there  is  a  space  of  80 
minutes  be  ween  them,  and  at  7  o'clock  thereTa  space 
of  85  mmutes  between  the  hands.  ^ 

Hence  in  this  case  we  have  to  find  how  Iftn^  it  will 
take  he  mint te-hand  to  gain  a  space  of  35-30  or  5 
minutes  on  the  hour-hand.  ' 

The  process  will  be  similar  to  that  in  the  preceding 
examples,  and  the  result  is  6^  min.  past  7.    ^  ^''''*'°^ 

Examples,    (xciii)  " 

At  what  time  are  the  hands  of  a  watch  ina^^h..  k^. 
tweeu  tile  hours  of  ~  "'^~ '   """'■ 


I 
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(1)     4  and  5.         (2)    (J  and  7.         (8)      9  and  10? 

At  what  time  are  tlie  hands  of  a  watch  at  right  angles 
to  each  other  between 

(4)    4  and  6.         (5)     7  and  8.         («)     U  and  12  ? 
At  what  time  are  the  hands  of  a  watch  opposite  to 
each  other  between 

(7)     laud  2.         (8)    4  and  5.         (9)      8  and  9  ? 

EXAMINATION  PAPERS, 
I. 

(1)  If  for  a  given  sum  I  can  have  1200  lbs.  carried  86 
miles,  how  many  pounds  can  I  have  cawied  24  miles  for  the 
same  sum  ? 

(2)  If  i  of  a  ship  be  wortli  $18050,  what  is  the  value  of  g 
of  the  ship  ? 

(8)  A  silver  tankard  wfij^hs  1  lb.  10  oz.;  what  is  its  value, 
when  a  dozen  spoons,  weighing  8 1  oz.  each,  are  worth  $54  ? 

(4)  A  man  spends  $01.60  every  85  days,  and  saves  $400 
a  year.     What  is  his  annual  income  '/ 

(5)  When  the  income-tax  is  6ti.  in  the  £.  a  man  pays 
£16.  7s.  Gu.;  what  is  his  income  ? 

II. 

(1)  A  man's  income  is  reduced  from  $2720  to  $2640.60 
when  he  has  paid  his  income  tax.  What  is  his  tax  on  the 
dollar  ? 

(2)  If  10  horses  and  132  sheep  can  be  kept  8  days  for 
$202,  what  sum  will  keep  15  horses  and  148  sheep  for  the 
same  time,  supposing  5  horses  to  eat  as  much  as  84  sheep  ? 

(3)  A  man  receives  75  cents  in  the  dollar  of  what  was  due 
to  him  and  thereby  loses  $602.10.     What  was  due  to  him  ? 

(4)  If  15  men  can  perform  a  piece  of  worl^n  22  days, 
how  many  men  will  finish  another  piece  of  woU!  4  times  as 
large  in  a  fifth  part  of  the  time  ? 

(5)  If  72  men  dig  a  trench  in  63  days,  in  how  many  days 
will  42  men  dig  another  trench  three  times  as  great  ? 

III. 

(1)  The  wages  of  A  and  B  together  for  7i  days  amount  to 
the  same  sum  as  the  wages  of  A  alone  for  12?  days.  For 
how  many  days  will  the  sum  pay  the  wages  of  B  alone  1 
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hnwLlV^  "®°  ^'^^  perform  a  piece  of  work  in  30  dave 
(8)  If  5  moil  or  7  women  can  do  a  piece  of  work  in  R7 

(5)  If  a  cistern  when  full  of  water  can  be  omnfip^l  ;«  i*; 

emptied  by  both  pipes  being  opened  at  the  same  time  ? 

IV. 

(1)   J  and  7?  can  do  a  piece  of  work  nlone  in  16  and  1H 

lXZ"^7'rI^  '  '^^'y  ^'^'•^  *"°^""^«r  "t  it  for  8  duysrwhen 
/i  leaves.  b„    A  continues,  ana  after  8  days  is  joi,  od   b v  r 

Clte^  iTkVlSr;  ^"  ^  ^^"^«-     ^"  -^-  ^^-  wJJd 

ofJ|4au2^^^ 

and  18  boys  take  to  do  double  the  work   which  7,0^12 
women,  and  9  boys  complete  in  250  da-s  ?  '  ^ 

(8)  .1  and  n  walk  to  meet  each  othei-  from  two  places  100 
miles  distant.  A  walks  0  miles  an  honr  and  B  foiTr  miles 
an  hour.  At  what  point  on  the  road  do  they  meet  Ld  at 
wha   two  times  are  they  fifty  miles  ap.  ,t  from^ach  otlfcr  ? 

a}  \       "^f""^  '^'"''^  '^  ^^'  rainutos  too  last  at  noon  on  Mon 
day  OSes  8  mm   10  sec.  daily.     Wliat  will  be  tlie  ?ime  indT 

ttti^r^^grttr;?  ^-^^^-^-^  ^^-*^-  ---^oi 

fn?l  A'^M''^'^*  accurately  at  12  o'clock  indicates  10  min 

V. 

(1)  A  laborer  agreed  to  work  for  GO  days  on  this  condifinn  • 
that  every  day  he  worked  he  should  Jecefve   S2    and  for 
every  day  he  was  idle,  he  should  pay  $1.50  for  his  bo«S 
Atthe  expiration  of  the  time,  he  rc^ccived  S92      How        "^' 


,>•»  um  ue  wuiK  I* 


m; 
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(2)  A  piece  of  work  can  be  done  in  a  day  of  11^  hours  by 
2  men,  or  6  women,  or  12  boys ;  in  what  time  could  it  be 
done  by  1  man,  2  women,  and  3  boys  together  ? 

(8)  A  cistern  has  two  supplying  pipes  A  and  B,  and  a  tap 
G.  When  the  cistern  is  empty,  A  and  B  are  turned  on,  and 
it  is  filled  in  4  hours  ;  then  B  is  shut  and  C  turned  on,  and 
the  cistern  is  quite  emptied  in  40  Iiours  ;  when,  lastly,  A  is 
shut  and  B  turned  on,  and  in  60  liours  afterwards  the  cistern 
is  again  filled.  In  what  time  could  the  cistoru  be  filled  by 
eacli  of  the  pipes  A  and  B,  siiigly  ? 

(4)  A  clock  is  set  at  12  o'clock  on  Saturday  night,  and  at 
noon  on  Tuesday  it  is  3  minutes  too  fast.  Supposing  its 
rate  regular,  what  will  be  the  true  time  when  the  clock 
strikes  four  on  Thursday  afternoon  ? 

(5)  A  contractor  engages  what  he  considers  a  sufficient 
mimber  of  men  to  execute  a  piece  of  work  in  84  days;  but 
he  ascertains  that  three  of  his  men  do,  respectively,  /,  },  and 
^  less  than  an  average  day's  work,  and  two  others  ^  and  Vo 
more,  and  in  order  to  complete  the  work  in  the  14  weeks, 
he  procures  the  help  of  17  additional  men  for  the  84th  day. 
How  much  less  or  morti  than  an  average  day's  work  on  the 
part  of  these  17  men  is  required  ? 

XXI.    Simple  Interest. 

174.  Interest  is  that  which  is  paid  by  one,  who  bor- 
rows money,  for  the  use  of  the  money. 

The  money  lent  is  called  the  Principal, 

Tlie  Borrower  agrees  to  pay  at  what  is  called  a  certain 
Kate  of  interest,  which  is  usually  reckoned  by  the  sum 
paid  for  the  use  of  $100  for  1  year.  Thus,  if  I  borrow 
$500  for  1  year,  and  agree  to  pay  !^25  for  the  use  of  the 
money,  I  am  said  to  borrow  at  the  Bate  of  5  per  rent, 
per  annuvi,  that  is,  I  agree  to  pay  $5  for  the  use  of 
every  $100  in  the  loan  at  the  end  of  the  year. 

The  sum  made  up  of  the  Principal  and  Interest 
added  together,  is  called  the  Amount  at  the  end  of  the 
time  for  which  the  money  is  borrowed. 

175.  The  solution  of  questions  relating  to  Interest 
depends  on  precisely  the  same  principles  as  those  ex- 
plained in  the  last  Section,  and  it  is  only  because  of  tho 
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ocl'sTon^''/?n^^^T^^  *^^-^«  *^^^«^^re  is  any 

W  S^etlonTx"''  *'"   "■  *'^  «^^^-^^   SectioJ 

For,  just  as  we  reason  about  the  question 

^^1  nav  ^tVT.  ^"J  ^^''  ^;^^"^  4  '^°r«««  for  5  months  if 
1  pay  $18  for  the  hire  of  3  horses  for  a  month  ? 

so  do  we  reason  about  the  question 

What  must  I  pay  for  the  nse  of  #550  for  3  years    if  I  n^v 
95  for  the  use  of  $100  for  a  year  ?  '         ^^^ 

3^ea;iat8nr.^'''V^''  ^^°'I'^'  ^"*"^^«<^  «^  1 2675  for 
o  yeais  at  8  per  cent.,  we  reason  tlius  : 

Interest  on  SlOO  for  1  year  is  $8  ; 

on  $1  for  1  year  is  $^§5  ; 

on  $2675  for  1  year  is  fi-lflTsAi  • 

J  0  0      ' 

on  $2675  for  3  years  is  $±^^:'^JLL.  =  ^6i2  • 

.*.  the  inttres',  is  $642. 

Hence  we  derive  the  following  Rule  : 

duct  halloo         '  '^'^""^"'  "*  ^^^^•^'  -^^  ^^-'^«  'A^  ^ro- 
The  process  stands  thus  ; 


2675 
8 


$642.00 
the  interest  is  $642. 


7  m^ntls'awfp^cit'""'  "^  ^"""^  ^»  ^  year,  and 
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Since  7  months  is  /^  of  a  year  the  time  is  2^  years. 
Interest  on  $100  for  1  year  is  $7.50. 

"  $1  fori  year  is  $^^^ 

"       $3200  for  1  year  is  $  ^~11^21I±1 

100 

3  2  00X780 


(« 


$8200  for  2yV  years  is  2t^  X  « 


100 

3  1  X  3200X7. 5  0 
12x    100 


:^-  $620 ; 
.'.   the  interest  is  $620. 

Ex.  (3).  Find  the  interest  on  $101178  from  January 
28th,  1876.  to  Sept.  15th,  1876  at  6  per  cent. 

The  number  of  days  between  Jan  lary  28th  and  Sept. 
15th  IS  231,  and  231  days  is  |^^  of  a  year. 

Interest  =.  UiJJ^s  ><x  x  m=  $3841-992. 


100 


3  6  5- 


Note  I. — In  calculating  the  number  of  days  between 
two  given  days  of  the  year,  the  rule  is  to  include  one  of 


'hus  from  Jan.  4  to  Jan. 


tJiemonly  in  the  calculation. 
9  will  be  6  days. 

In  the  preceding  example  if  we  multiply  numerator 
and  denominator  by  2  we  have 

101178X12X231 
73000 

Hence,  in  computing  the  interest  for  any  number  of 
days,  we  have  the  following  rule  : 

Multiply  the  Principal  hy  twice  tJie  rate,  and  the  reavU 
by  the  number  of  dayn  and  divide  the  product  by  73000. 

When  the  Prmcipal  is  not  very  large  the  division  is 
most  readily  effected  by  dividing  the  product  by  3,  the 
quotient  by  10,  and  the  new  quotient  by  10,  and  adding 
these  quotients  and  the  product  together,  and  pointing 
off  five  places  of  decimals. 
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Thus :  Find  the  interest  of  $1000  for  121 
8  per  cent. 

$1000 
16 
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at 


16000 
121 


3 
10 
10 


1936000 
646333  ]L 
64533<i 
6453J 


$26.52320 

Since  73000  increased  by  |  of  itself,  ^V  of  itself,  ani 
TT  of  itself  becomes  innnin  ^^.  '  "'"* 


g^^  of  itself  becomes  100010, 


Thus, 


tV  of  } 
-^j!  oi  jj'ff 


73000 
24338J 
2433.^ 
248i 


100010 
and  considering  this  as  100000  the  reason  for  the  above 
process  is  evident.  auowe 

Note  H  — In  actual  practice  the  time,  when  not  at, 
exact  number  of  years,  is  always  expres  elTn  days  or 
m  j/ears  and  days.  ^  *  ^^ 

Examples,    (xciv) 
Find  the  simple  interest — 

^2^  On  S  r  A  ^'*''  ^*  ^  P^^  ^«^*-  per  a«num. 
m  O?  IS  f""*  t  ^^^''  ^*  ®  P"^  ^«^*-  per  annum. 
2    On  K  J*"'  «/^'''  ^*  ^*  P"^  °e°*  per  annum. 

6    On  89125  for  78  ruf^^^"  *  ^  ^''  ''''''  P«'  ^^°"°^. 
7i  On  IkQVA  f     ^\^^*yr;\t  ?  per  cent,  per  annum. 
(7)  On  $0916  from  Nov.  23, 1876  to  April  7,  1877  at  7i  n«r 
cent,  per  annum.  •»  io</ at7*per 

(8,  On  ^204  17..  7d.  from  Aug.  3  to  Jan.  9  at  5  per  cent. 

?76,  We  have  explained  how  to  find  the  Interec,t 
(and  Ammmt)  when  the  Principal,  Rate  and  Time  are 
(?iven.     We  shall  now  explain  how  to  find  the  pTte  ^ 


I'': 


iii! 


i 


I 
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Time,  or  Princiral,  when  the  other  two  and  also  the 
interest  (or  Amount)  are  given. 

«ftnn  «li^^"  n*  "^^^^  ^^^  P^^'  ^^^*-  will  $520  amount  to 
i)OUU.«u  m  9  years  ? 

As  the  rate  is  the  interest  on  $100  for  1  year,  to  find 
^e  rate  we  must  find  the  interest  on  $100  for  1  year 

Tl.nc    .J^^^'^'^terest  =  «8()0.80-$520=$2H0.80, 
ilius,  tlie  interest  on  $520  for  9  years  is  $280.80 ; 
.-.  the  interest  on  $520  for  1  year  ia  6^ 


!  8<»'H  0 


on 


fori  year  is  $-2  8o.j^ 

620X0 


on  $100  for  1  year  is  SSM-OA? 8o,8o  -.^.p 

.r»i  .       -,  .     ^  520X0  '^"» 

.  .  Kate  required  is  6  per  cent. 

aJi^S}'  I?oa'^'^^  ^^^^  '^^"  *^^   I"*e^'«st  on  $360 
amount  to  $126  at  5  per  cent.  ? 

Interest  on  $360  for  1  year  is  $  ^3A^^  oj. 
Then,  since  $18  is  the  interest  for  Vyear, 
$1  is  the  interest  for  j'^^  year' 
$126  is  tiio  interest  for  w  year,  or  7  years: 
.*.  Time  required  is  7  years. 
Ex.  (3).  Wliat  Principal  will  amount  to  $980  in  3 
years  at  7i  per  cent  ? 

.  ^JoiT^'K?''  *^^^  ^'*''  ^  y^^^  »*  7i  per  cent,  is  $22.30 
.  .  $1ZJ.50  18  the  amount  which  has  for  its  Principal  $100 ; 

$1  is  the  amount  which  has  for  its  Princinal"  ft    ^  ^  ° 

$980  is  the  amount  which  has  for  its  Principal  $-i*^^ilSl9 
or  $800  122.5  0 

.'.  Principal  required  is  $800. 
Ex.  (4).  At  what  rate  will  any  sum  triple  itself  in  20 
years  at  simple  interest  ? 

Here  the  interest  is  twice  the  Principal. 

Titus  the  interest  on  the  Principal  for  20  years  is  2  x  Prin- 
cipai  f 

,',  interest  on  the  Principal  for  1  year  is  ^  X  Principal 

"20 
interest  on  $1      for  1  year  is    ^  X  Principal 

Principal  X  20 

on  $100  for  1  year  is   ^^^J^l^^}^^^__ 

Principal  x  20    " 
.'.  Rate  required  is  10  .  ^  cent. 


=  10. 
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«22*0  (^*?^^^*  ^^^^  ^^"  *^^  interest  ou  $326  for  16  years  be 

(2)  In  what  time  will  $700  amount  to  $920.50  at  6  oe" 
cent.  ?  *^  " 

(3)  What  sum  will  amount  to  $1325  in  8  months  at  9  De- 
cent. ?  *^  " 

,^*  ^f )  y^i^  interest  on  a  sum  of  monev  for  12  years  at  U  ve- 
r-  cent.  IS  $202.50 ;  what  is  tLo  sum  ?  '  ^ 

(5)  In  what  time  will  any  sum  -'.ouble  itself  at  5  per  cent, 
aunple  mterest  ?  ^ 

(6)  What  must  bo  the  rate  per  cent,  that  the  interest  at 
the  (,nd  of  16  years  8  months  may  be  euual  to  seven-ei*»hths 
of  the  sura  lent  ?  x  ^, 

*    ^Tl^nn"^^^?^  money  amounts  in  ten  years  at  7  per  cent, 
to  « I  ^75 ;  m  bow  many  years  will  it  amount  to  $1406.26  ? 

(8)  The  sum  of  $600  is  borrowed  at  the  beginning  of  the 
year  at  a  certain  rate  per  cent.,  and  after  9  montho  $400 
more  i,  orrowed  at  double  the  previous  rate.  At  the  end 
ot  the  year  the  interest  on  both  loans  is  $85;  what  is  the 
rate  at  which  the  first  sum  was  borrowed  ? 

(9)  In  how  many  days  will  the  interest  on  .£243.  6s.  8d 
be  £4.  Os.  lOrf.  at  G|  per  cent  ? 

(10)  If  iJ556.  lis.  6r/.  be  loaned  for  125  days  and  then 
amount  to  ^565.  18s.  M.,  what  was  the  rate  '/ 

(11)  The  interest  on  $8000  for  one  day  is  $2-  find  the 
rate  per  cent,  per  annum.  ' 

(12)  Bought  6000  bushels  of  wheat  at  $1.26  a  bushel,  pay- 
able m  6  months ;  I  immediately  realized  for  it  at  $1  20 
cash,  and  put  the  money  out  at  interest  at  10  per  -  nt  At 
the  appomted  time  I  paid  for  the  wheat:  did  I  gaxu  or  lote 
by  the  transaction,  and  how  much  ? 

(13)  The  interest  on  a  sum  of  money  at  the  end  of  6^- 
years  IS  three-eighths  of  the  sum  itself;   what  rate  per  cent 
was  charged  ?  ^ 

(14)  A  sum  of  money  at  simple  interest  has  in  4*  years 
a  Aonuted  to  $736,  the  rate  of  interest  being  6  per  cent,  per 
.ti  V  im  ;  what  was  the  sum  at  first,  and  in  how  manv  vears 
»?:>  V  wiUii  amount  tc  $1140?  j  j  *«» 

(15)  The  interest  on  $1805,  loaned  on  May  13th,  at  51r  per 
cent,  per  annum  is  f  37.906 ;  on  what  day  was  the  monev 
ryturned?  '    ^  .        "*'J' 
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177.  A  partial  payment  is  the  payment  of  a  part  of 
the  amount  due  on  a  note  or  bond.     When  paitial  pay- 
ments are  made  they  are  endorsed  on  tlie  note  or  bond 
To  compute  the  interest  on  such  a  note  proceed  accord- 
mg  to  the  foUowmg  rule  : 

Compute  tU  interest  on  the  principal  to  the  time  of  the 

due  add  the  vrUerest  to   the  principal,  and  from  the  sum 
tahe  the  payment;  the  revuii^ider  will  form  a  new  princi. 
\%l  With  which  proceed  as  before. 

But  if  the  payment  he  less  than  the  interest,  compute  the 
interest  on  the  principal  to  the  time  when  the  sum  of  the 
payments  shall  first  equal  or  exceed  ttie  interest  due  -add 
Jie  interest  to  tJie  principal,  and  Jrom  the  sum  subtract 
ine  SK-.  oS  the  payments,  and  treat  the  remainder  as  a 
new  pi'incipal. 

This  rule  proceeds  on  the  ground  that  in  all  cases 
the  payment  should  be  apphed  first  to  the  interest  due 
then  to  the  principal,  and  that  the   principal  remains 

iSereT       ''''  ''''''  ^^'^  ^'''''^'  *^^   ^"^^"^ 

Ex.  (I).  $4000.  Toronto,  June  1,  1872. 

Two  years  after  date  I  promise  topay  WiUiam  Smith 
or  order,  four  thousand  dollars,  for  value  received  with 
interest  at  7  per  cent. 

EiCHARD   PaYWELL, 

On  this  note  were  the  following  endorsements  : 

Sept.  15,  1872,  Four  hundred  and  fifty  DoUaro. 
Pec.  16,  1872,  Fifty  DoUars. 
Mar.  1,  1873,  Five  hundred  Dollars 
Jr  :.   1,  1874,  One  thousand  Dollars 
'Vviialt  remained  due  June  4,  1874  ? 
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Principal  on  interest  June  1,  1872 ,  $4000  00 

Interest  to  Sept.  15,  1872 ....!...;.."         80  89 

^°'°';»J   $4080  89 

Less  1  St  payment  450  00 

Kemainder  for  a  new  principal  ftaeso  ftQ 

Interest  from  Sept.  15  to  Dec.  15,  1872,  isV 
f      f  68.44,  which  exceeeds  the  payment.  f 

Interest  from  Sept.  16,  1872  to  March  1, 1873. ....       II7  20 

Amount  $3748  09 

Less  the  sum  of  th«  2ud  and  ard  payments       550  00 

Kemainder  for  anew  principal  ..      ..  ftqiQS  no 

Interest  from  March  1, 1878  to  Jan.  1,  1874  ":;;;.'.       186  47 

^°^°"°*  '-• • «3384  66 

Less  payment  Jan.  1,  1874 1000  00 

Kemainder  for  a  new  principal   ft9s«4  sr 

Interest  from  Jan.  1  to  June  4,  m^..'.:...Z'':::.         70  94 

Balance  due  June  4,  1874   "$2456~60 

Examples*  (zoyi) 
(1)    $1500. 

Hamilton,  Jan.  1,  1877. 
One  year  after  date,  we  promise  to  pay  S.  White  or 
order,  fifteen  hundred  dollars,   with  iiiterest      Value 

George  Brown  &  Co. 
The  following  payments  were  made  on  this  note  • 

1,  W7!'$26o.^^^'  ^^^^'  ^'''"'  ^^'  1877,1400;  Sept. 
What  was  due  Jan.  1,  1878,  interest  at  6  per  cent.  ? 
(2)     $3500. 

Belleville,  March  15,  1876. 
For  value  received,  we  jointly  and  severaUy  promise 
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to  pay  Wm.  Smith   or  order,  tliree  thousand  five  hun- 
dred  dollars,  with  interest. 

T^    ,        1       .  „  James  Jones  &  Co. 

-indorsed  as  follows  : 

1877,  11600;  March  1,  1877,  $800. 

What  was  due  May  16,  1877,  interest  at  0  per  cent.  ? 
(8)     $1200. 

(.  4-        ^  .  Toronto,  Oct.  15,  1859. 

n.  n  ^  ^^^l  T  1^*^  r  P""^""^'^  *°  P^y  James  Smith, 
or  order,  twelve  hundred  dollars,  for  value  received 
With  mterest.  ' 

T^„  n^      1       /.  „  Wilder  &  Son. 

iijndorsed  as  follows  : 

Oct.  15,  1860,  $1000;  April  15,  1861,  $200. 

How  much  remained  due  Oct.  15,  1861,  interest  at  6 
per  cent,  i 

XXII.   Compound  Interest. 

178.  Compound  Interest  is  that  which  is  paid,  not 
only  lor  the  use  of  the  original  sum  lent,  but  also  for 
uae  of  the  interest  as  it  becomes  due. 

The  interest  on  $500  for  1  year  at  4  per  cent,  is  $20. 

If  then  $500  be  lent  at  Compound  Interest  for  2 

gars  at  4  per  cent,  the  Interest  iox  i\i^  first  year  is 

Now  as  the  borrower  has  to  pay  for  the  use  of  this 

^    Ir^l  Interest  for  the  second  year  must  be  calculated 
on  jpozO. 


Hence  Interest  for  second  year  =  $^^^?^i 


I  00 


:S20.80. 


To  put  the  matter  in  a  more  simple  way,  we  have 
supposed  the  borrower  to  retain  the  interest  due  at  the 
end  of  the  first  year,  but  the  reasoning  will  be  the  same 
It  we  siuppose  the  lender  to  receive  the  interest  at  the  end 
ot  the  first  year,  and  to  put  it  out  immediately  at  the 
same  rate  of  interest. 

179.  We  may  calculate  Compound  Interest  by  the 
tollowmg  rule :  "^ 


4^... 
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Find  the   interest  for  the  first   year  :    add   it  to    the 

origmalpnnapal:  call  the  remit  the.  Second  Principal- 

find  the  mlercHt  on  this  for  the  second  year  :  add  it  to  the 

sccmid  principal:  call  the  result  the   Third  Principal' 

find  the  interest  on  this  for  the  third  year,  and  so  on. 

Ex.  (1).  Find  the  Compound  Interest  on  $7600  for 
8  years  at  4  per  cent. 

$7600  is  the  Principal  for  ih.Q  first  year. 


The  interest  for  the  first  year  is  fli300. 

Add  this  to  the  Original  Principal,  $7600. 

Then  $7800  is  the  Principal  for  the  second  year. 

4 


»5312.()0 
The  interest  for  the  second  year  is  0312. 
Add  this  to  the  Second  year's  principal,  $7800. 
Then  $8112  is  the  Principal  for  the  third  year. 


$324.48 
The  interest  for  the  third  year  is  $324.48. 
.•.  Compound  interest  required  is 

$300+$312+$324.48=::  $936.48. 
If  the  Amount  at  Compound  Interest  be  required  add 

r  ^'n?.''^l^""^^l'^^'  ^^7^^^'  *o  the  Compound  Inter- 
est,  5jJ)ydo.48. 

Then  Amount  required  =:  $8430.48. 

Ex.  (2).     What  is  the  compound  interest  of  |250  for 
2  years,  at  7  per  cent.  ? 

$260  Principal  for  Ist  year. 

$260X0.07  -__  17.50     Interest  for  the  Ist  year. 

267.50    Principal  for  2ud  year. 
0267.60X0.07  ^       18.726  Interest  for  the  2d  year. 

286.225  Amount  at  Com.Int.for2yr8. 
First  Principal_  250.00 

$86,226  Com.  Int.  for  2  years. 
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Examples-    (xovii) 
Find  the  Compouiul  Interest  on 

(1)  $875  for  8  years  at  5  per  cent. 

(2)  $564  for  4  years  at  7  per  cent. 

(8)  $1164.87  for  4  years  at  6  per  cent. 
(4)  $740  for  5  years  at  7  per  cent. 

Note  I. — When  the  Compound  Interest  is  required 
for  8.^  years,  it  is  usual  to  find  the  compound  interest 
for  the  whole  of  the  fourth  year,  and  take  half  the 
result  as  the  compound  interest  for  the  half  year.  This 
really  implies  that  the  interest  is  paid  half-yeaily,  but 
the  approximation  does  not  differ  much  from  the  exact 
truth. 

180.  The  process  for  finding  the  Amount  of  a  sum  at 
Compound  Interest  may  be  presented  in  a  very  brief 
and  neat  form  as  follows: — 

If  the  rate  of  interest  be  4  per  cent.. 
Amount  of  $100  at  the  end  of  1  year  is  $104, 
of  $1  at  the  end  of  1  year  is  ^gj  of  $1. 

Hence  it  follows  that 

Amount  of  any  sum  at  4  per  cent,  in  1  year  =  KJ  of  that 
Bum. 

Again, 

Amount  for  second  year  =  j  g  j  of  amount  for  the  first  year ; 
.'.  Amount  of  any  sum  at  4  per  cent,  in  2  years 

=  io§  of  j«s  of  that  sum. 

Suppose,  then,  we  have  to  find  the  amount  of  $540 
in  3  years  at  4  per  cent,  compound  interest. 

The  amount  is  \"„%  of  jeS  of  jsj  of  $540 
=  $540  X  (1.04)3 

=  $607,426. 

From  the  above  example  it  will  be  noticed  that  the 
amount  of  $1  for  a  year  at  4  per  cent,  is  raised  to  the 
power  indicated  by  the  number  of  years  for  which  com- 
pound interest  is  to  be  calculated.  Hence  we  have  the 
following  rule: — 

To  find  the  sum  to  which  any  principal  mil  amount  if 
put  out  to  Compound  Interest  at  a  given  rate  in  a  given 
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id  interest 
half  the 
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number  oj  years,  find  the  amount  of  $1  for  a  year  at  the 
f/ivenrufe,  raiiir  that  mm  to  the  jmrer  irhh'h  is  denoted  h, 
the  ijiven  number  of  ymrs,  and  multiply  the  result  by  the, 
number  of  dollars  in  the  given  prinripal. 

Ex.  (1)    Find  the  amount  of  $850  in  three  years  at 
0  per  cent,  compound  interoHt. 

The  Amount  -=  $850  x  (lOO)"" 
=  ftKrjO  X  llDloiG 
_,,     ^  =  »1()12JJ(J3. 

Ihe  Compound  Intereet  =  $1012-36-  $850 

=  $162.36. 
Note  Ill.-Whon  the  number  of  years  is  large  tlie 
student    IS    recommended    to   employ   the   contracted 
metJiod  of  multiplication,  explained  in  Art.  111. 

Intei-est  may  be  payable  either  yearly,  half-vearlv  or 
quarterly,  or  at  some  otlier  stated  period. 

In  finding  the  Compound  Interest  on  !$2()00  in  two 
years,  when  the  interest  is  payable  halfyearlu,  at  5  per 
cent.,  we  reason  thus :  -^       jy  t 

6  per  cent,  for  a  year  :^  2.^  per  cent,  half-yearly,  2  years 

=  4  half-years. 

tPOon'!-  ^%  ^T  ^"^  ^^'^  ^^'^  Compound  Interest  on 
1^Z{)m,  Jor  four  times  of  payment,  at  2^  per  cent. 

The  Amount  =  $2000  x  (1-026)4 

=:r  $2000  X  1-1038127 

==  $2207-625. 
The  Interest  =  $2207-625  -  $2000 

=  $207-625. 

Ex.  (2).  What  Principal  will  amount  to  $1012-9fiq 
m  3  years  at  6  per  cent  ?  -f     -^^  aoo 

Principal  x  (1-06)3  =  $1012-863 

.-.  Principal  =  $1-°  i-2JLl3 

*  ^    clog;" 

=    $850. 

Examples    (xcviii) 
paK:{4:arr™°'  "'  *""'  '"  '  ''""'  "'  "  ""  "»'•• 
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(4)  A  money  dealer  borrowed  $1000  for  2  years,  at  6  per 
cent,  interest;  and  Joaned  the  same  in  such  a  manner  as  to 
Compound  the  Interest  every  6  months.  What  profit  did 
lie  make  in  2  years  by  this  proceeding  ? 

(6)  Find  the  difference  in  Compound  Interest  on  .£6000 
for  2  years  at  4  per  cent.,  according  as  it  is  reckoned  yearly 
or  half-yearly.  "^       •' 

Jli^^ni  '^**'*'  difference  between  the  Compound  Interest 
on  $40000  for  4  years,  and  on  ^0000  for  2  years,  the  rate  in 
both  cases  being  5  per  cent.  ? 

JJ1/q^"'^i^I?'^T^*2^®^"'^  y«^'«  at  H  per  cent, 
one  at  Simple,  the  other  at  Compound  Interest /find  the 

difference  of  the  amount  of  interest  which  they  respectively 

(8)  What  sum  at  four  per  cent.  Compound  Interest  will 
amount  m  2i  years  to  $16989-7728. 

(9)  What  sum  will  amount  to  $27788  in  8  years  at  6  per 
cent.  Compound  Interest.  ^  *^ 

XXIII.    Present  Worth  and  Discount. 

181.  Suppose  .i  oweH  B  $105,  to  be  paid  at  the  end 
ot  a  year.  If  A  be  dispoHed  to  pay  off  the  debt  at  once 
the  sum  which  he  ouglit  to  pay  shoiUd  be  such  that,  if 
put  out  at  interest  by  £,  it  will  amount  at  the  end  of  a 
year  to  $105.  Suppose  further  that  £  can  put  out  his 
money  at  5  per  cent,  interost :  then  if  he  put  out  $100 
at  mterest,  this  is  the  sum  which  wiU  amount  at  the 
end  of  a  year  to  $105. 

Hence  $100  is  the  sum,  which  A  ought  to  pay  at 
once,  and  this  is  called  the  Pbesent  Worth  of  tlie  debt 
and  is  evidently  such  a  sum  as  would,  if  put  out  to  in- 
terest for  the  given  tune  and  rate,  amount  to  the  debt. 
Ihe  difference  between  tlie  Debt  and  the  Present  Worth 
whi^  IS  m  the  case  under  consideration  $5,  is  caUed 
the  Discount. 

Discount  is  therefore  the  abatement  made  when  a 
sum  of  money  is  paid  before  it  is  due  and  ig  equal  to 
the  interest  on  the  Present  Worth  of  the  Debt. 

^J-  (!)•  Thus,  U)  find  the  Present  Worth  of 
$1781.40,  due  4  years  hence,  reckoning  interest  at  5 
per  cent. 
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""'mo  Zf  "f  p"  '"  '  ^''''  ^*  '  P-  --*•  -  »20. 
. .  ^120  has  for  Its  Present  Worth  $100 ; 

•■•  $1      has  for  its  Present  Worth  g  i  o  o  '. 
.-.  $1781.40  has  for  its  present  worth  » IJJJ,* 0 x  1^00 

=  $1484.50.  *^" 

.-.  Present  Worth  required  is  $1484  50 
Ex.  (2).  Find  the  Discount  on  Sl7fti  m  ^      . 
bence,  reckoning  interest  at  5  /er  cent         '  ^'^'' 

The  Present  Worth  is  $1484.50,  as  we  have  i„«f    i, 

.-.  the  Discount  =  $  1781. 4o!V484  5^0  "'  ' 

=  »296.90. 

fouTwrgf/tS'S^f  "^  "  "'^"^^'' '"  ^  'o.na  the 

•••  $1      has  for  its  Discount  $  S"   • 

.*.  $1781.40  has  for  its  Discount  $i-ZJU^4  0x^20 

=  $296.90. 
Ex.  (3).  What  was  the  debt  of  whinh  ^u     v 
for  8  months  at  9  per  cent,  was  $14  469  '''"°* 

The  interest  on  $100  for  8  months  at  9  per  cent  is  $6 
.'.  $6  IS  the  discount  on  $106  '^* 

•  '.  $1  is  the  discount  on  $^~^ 
.".  $44.46  is  the  discount  on  $tl-i?J<_i£6 

=  $786-46. 
Ex.  (4).  The  interest  on  a  certain  «,irv,    ^ 
two  years  is  $50,  and  the  discmin?  ?n  ^i''^  ""^"^^  ^^^ 
and  rate  in  $45.     Find  the  J^Si Td  Z    1  '""^^  *^« 
per  annum.  ^"^  ^^^  ^ate  per  cenf:. 

'      «»'"'»«'"««■;  .-teres.  „„„e„m  of  „„„,y„hi„.^ 

1  *  .V  =  (Its  Present  Wortli  +  $45A 

and  m  i.  «Je  interest  on  its  Present  wlrt^ 
.  .  »5  18  the  interest  on  $46 
.".  $1  is  the  interest  on  fi-^s  • 

*  5"  » 


<  ! 
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.-.  $60  is  the  interest  on  $t^^JL^  or  $460, 

.*.  $460  is  the  sum  required. 

Again,  the  interest  on  $45  for  2  years  is  $5 

.*.  the  interest  on  $45  for  1  year  is  $| ; 

.-.  the  interest  on  $1  for  1  year  is  $^ 


6 
6X2 


.*.  the  interest  on  $100  for  1  year  fti5-"-l* 

•'        *  45x a 

=  $51 

.'.  the  rate  is  6|  per  cent.  ' 

Note  I.— From  the  above  it  will  be  seen  that  the  Dis- 
count on  any  sum  is  the  Present  Worth  of  the  interest 
of  that  sum  for  the  same  time  and  rate :  thus  $45  is 
the  Present  Worth  of  $60  for  two  years  at  a  certain 
rate  per  cent. 

Ex.  (5).  If  $20  be  aUowed  off  a  bill  of  $420  due  in 
6  months,  how  much  shall  be  allowed  off  the  same  bill 
due  in  12  months  ? 

$20  is  the  discount  off  $420  for  6  months  ; 
.-.  $20  is  the  interest  on  $400  for  6  months  ; 
.-.  $40  is  the  interest  on  $400  for  12  months  ; 
.-.  $40  is  the  discount  off  $440  for  12  months  ; 
.-.  $4'V{j  is  the  discount  off  $1  for  12  months  ; 
•  ■•  *^^  J8  the  discount  off  $420  for  12  months. 
Now  $ii°iil^  =  $38v» 

440  " 

.*.  the  Discount  required  is  $88^x' 

Note  II.— The  student  will  oLr  rve  that  the  Discount 
is  not  proportional  to  either  the  time  or  the  rate. 

Ex.  (6).  If  $15  be  the  Interest  on  $115  for  a  given 
time,  what  should  be  the  Discount  off  $115  for  the 
same  time: 

$15  is  the  interest  on  $116; 
.*.  $15  is  the  discount  off  $130  ; 
•*•  *t¥(t  is  the  discount  off  $1 ;  *  ' 

.-.  $i-^^!^  is  the  discount  off  $115. 

Now  i^iVr^  =  W*,. 

.'.  the  Discount  required  is  $18^. 


4 
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Ex.  (7).  If  $10  be  alloAved  off  a  bill  of  SllO  dup  ft 
months  lience,  what  should  be  ihe  bill  from  which  the 
same  sum  is  allowed  as  4  mouths  discount^ 
m  is  the  discount  off  $110  for  8  months  ; 
.-.  no  IS  the  interest  on  $100  for  8  months  ; 
.-.  810  is  the  interest  on  $200  for  4  months  ; 
.-.  $10  is  the  discount  off  «210  for  4  months  ; 
.'.  the  sum  required  is  $210. 

^^^^'  l^i"  ^^^^  *^^  present  worth  of  |842.70  for  two 
years  at  6  per  cent.  Compound  Interest 

is  $12.86.""'""'  '''''''''  "^  «^°«  ^-  2  years  at  6  per  cent. 
.'.  $112.36  has  for  its  present  worth  flOO  ; 
•••  *1  has  for  its  present  wor'h  t);-J-2iL_  . 

.-.  $842.70  has  for  its  present  worth  $1i£ll?Xoo. 

.'.  Present  worth  requu-ed  =  $760. 

Examples-    (xcxix) 
Find  the  Present  Wo  ;tli  of 
(1)  $5520,  due  4  years  hence,  at  5  per  cent. 
/?    11:1^'.  '"'  ^^  y"*"'  ^""""'  **  9  per  cent. 

L    ^iif  o  "'  ^^  ""^^^^^  ''^^««'  ^*  5  per  cent. 
(5)  £618.  2..  6d.,  due  3J  years  hence,  at  4  per  cent. 

Find  the  Discount  on 

(0)  $636,  due  in  9  months,  at  8  per  cent. 

T  fif  ^•^^'  ^""^  ^  ^^  y^^^^>  ^^  10  per  cent. 
(8    $637.60,  due  in  6^  years,  at  5  per  cent. 

nm  ilto  \l''  ^^-'  '^^  '^  '^  y^^^«'  -*  6  P«r  cent. 
iS^tf  ^  a  years 

^/^s^^;jm^=^^ 

of  »20|H 'a1eT?2  St'  «19-8126  in  payment  of  a   debt 
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(14)  Find  the  present  worth  of  a  bill  for  $1127.10  drawn 
Jan.  1  at  4  months,  and  discounted  Feb.  20  at  10  per  cent, 
per  annum. 

(15)  The  discount  on  $276  for  a  certp-in  time  is  $26  ;  what 
is  the  discount  on  the  same  sum  (1)  for  twice  that  time,  and 
(2)  for  half  the  time  ? 

(16)  A  tradesman  marks  his  goods  with  2  price?,  one  for 
cash  and  the  other  for  credit  of  6  months ;  what  relation 
should  the  two  prices  bear  to  each  other,  allowing  intere<?t 
at  7i  per  cent.?  If  the  credit  price  of  an  article  be  $38.20, 
what  is  the  cash  price  ? 

(17)  If  $98  be  accepted  in  present  payment  of  $128,  I'ue 
some  time  hence,  what  should  be  a  proper  discount  of  a 
bill  of  $128  which  has  only  half  the  time  to  run  ? 

(18)  A  certain  sum  ought  to  ha'.e  $20.80  allowed  as  8 
months  interest  on  it ;  but  a  bill  for  the  same  sum  due  in  8 
mouths  at  the  same  rate,  should  have  $20  only  allowed  oft 
as  discount  in  consideration  of  present  payment.  What  is 
the  sum  and  the  rate  per  cent.  ? 

182.  The  Discount,  of  which  we  have  been  treating, 
is  called  Mathematical  Discount  or  True  Discount,  to 
distinguish  it  from  Practical  Discount,  of  which  there 
are  two  kinds: 

(1)  The  deduction  made  by  a  trader,  when  an  account 
is  paid  to  him  before  the  time  when  he  proposes  to 
demand  payment.  It  is  then  calculated  as  interest  on 
the  account.  Thus  if  a  trader  gives  notice  on  his  bill 
that  he  will  allow  10  per  cent,  discount  for  immediate 
payment,  and  if  the  amount  of  the  bill  be  $25.50,  he 
deducts  .^2.55,  and  the  customer  pays  him  $22.95. 

(2)  The  deduction  made  by  a  lender  of  money  from 
the  sum  which  he  proposes  to  lend.  Thus  if  a  borrower 
binds  himself  by  a  bill  to  pay  $100  a  year  hence,  and  a 
discounter  advances  money  on  the  security  of  this  bill, 
at  the  rate  of  6  per  cent.,  he  gives  to  the  holder  of  the 
bill  $95,  and  takes  the  bill. 

True  Discount  is  the  Interest  on  the  Present  Worth 
of  a  debt.  Practical  Discount  is  the  Interest  on  the 
Debt  itself.  Hence  Practical  Discount  is  greater  than 
True  Discount. 
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allowed  '^.ftra^T'of'"'?  ^"^^  ^^'  ^^^"^'^'  ^'^  always 

uow(.a  .ittei  a  bill  of  excliauore,  or  a  promissory  note  is 

nv.auialhj    Jue    before    it    is    Jemdhl  dno       ^IM.  ?         u-n 

oTr;?  J-ly  ^.  for  3  mo„tbs<voKc  „oi    ally  du 
on  Oct.  5,  but  leeallv  on  Off  ft      r'  .1      i  """^"^"V^  au© 

drawn  on  the  28th.  29th,  o>-  80th  of  nTi876  Sd 
be  due  on  the  8rd  of  Maivh  TH77  m  ^°"''  """W 
money  lender  who  diLS'  a'l'ie  ^^etZ 
.«W  on  the  note  from  tie  time  it  is  discoiited  tHMt 
IB  legaUy  due;  hence  in  computing  PrrtioaTDL^unt 

tj^z  t^ re  -^t  tf -r '- « -- 

The  bill  is  legally  due  on  Dec.  8. 
The  number  of  days  from  Sept.  21  to  Dec.  8  is  78. 
ine  mterest  on  $818  15  fni.  7a  ^o«„     x  ^ 
«3.1816.  voio.io  tor  78  days  at  6  per  cent,  is 

The  Mathematical  discount  is  $8.15. 
.  •.  the  banker's  gain  is  $.0815. 

,  .^^'  (2)-     A  merchant  wishes  to  hormw  «!qa  qi 
bill  made  on  July  5  for  8  mon+L      wi!  .    ^^^'^^  °°  * 
face  of  the  hiU.  U^  LfnglXl^^t  ^"pttll 
Time  between  July  5  and  Oct.  8  is  96  days 
Interest  on  $100  for  96  days  at  8^  per  cent.'  is  $2J 
.-.  a  note  for  $100  would  produce  $97f  ;  * 

.-.  a  note  for  $i-^0  ^^^^^  ^^^^^^^  ^^  ^' 

.-.  a  note  for  a»6.91xl00  „    ,,        , 

97| ^<^^<i  produce  $96.91. 


Now  $?^::£12<1?2 


97f 


-  =$99. 


.*.  the  face  of  the  note  is  $99.  ^ 

Examples-    (c) 
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(2)  A  bill  is  drawn  for  $722.70  on  July  17  at  2  months, 
and  discounted  on  Aug.  11  at  7i  per  cent.;  how  much  did 
the  holder  receive  ? 

(8)  Find  the  discount  charged  in  discounting  a  bill  for 
97850  drawn  April  9  at  7  months  and  discounted  June  19th 
at  10  per  cent. 

(4)  For  what  sum  must  a  note  be  drawn  on  July  8,  at  8 
months,  so  that  discounted  immediately  it  may  produce 
$601.69,  money  being  worth  7  per  cent.  ? 

(5)  Find  the  difference  between  the  true  and  bank  dia< 
counts  on  $5555  at  6  per  cent,  for  1  year. 

EXAMINATION  PAPERS. 


;1 


(1)  Explain  the  difference  between  Simple  and  Compound 
Interest.  Find  the  Interest  on  $25000  for  three  years  at  4 
per  cent,  supposing  Interest  to  make  Capital  at  the  end  of 
each  year. 

(2)  The  difference  between  the  Compound  and  Simple 
Interest  of  a  certain  sum  of  money  for  3  years  at  4  per 
cent,  is  $3.80.     Find  the  sum. 

(8)  Find  at  what  rate  Simple  Interest  in  two  years  a  sum 
of  money  would  amount  to  the  same  sum  as  at  4  per  cent. 
Compound  Interest. 

(4)  Find  the  Compound  Interest  on  $1000  at  8  per  cent, 
per  annum  for  2  years  and  195  days. 

(5)  A  person  puts  out  to  interest  $8000  at  4  per  cent. ;  ho 
spends  annually  $300,  and  adds  the  remainder  of  his  divi- 
dend to  his  stock.    What  is  he  worth  at  the  end  of  5  years  ? 

II. 

(1)  Explain  the  distinction  between  true  discount  and 
bank  discount.  Does  the  creditor  or  the  debtor  gain  by 
computing  the  interest  intead  of  the  discount  ? 

(2)  Find  the  discount  on  $400,  due  one  year  hence,  if 
money  bear  interest  at  5  per  cent,  per  annum.  Calculate 
the  interest  on  this  discount  for  the  same  time,  and  show 
that  it  is  equal  to  the  difference  between  the  interest  and  the 
discount  of  $400. 

(8)  If  £10  be  the  interest  on  £110  for  a  given  time,  what 
(thould  be  the  discount  of  £110  for  the  same  time  ? 
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may  be  J372  ?  "^^         *'  "'"  ""'  "'  '  yar  78  day. 

anlSofcrprrinTe'^sr  T'^a^"  """"  «  P- cent- P« 
give  credit  for  two  vears  I?  hf.l^  ""2??^'  "  ""ked  to 
what  o„«Lt  the  readrrney'JrttTvo'V«f/°  ""  ■""• 

III. 

of  90  days,  and  then  S  S  Purohasert'^ote  foVr  »  ""''" 
discounted  in  tliA  banlr  »>  «  Furcuaser  s  note  for  the  amount 

merchant  make  ?         '      *  ''"  °™'-    ™'"  Pn-fi'  did  the 
(8)  Find  the  present  worth  of  »I000dae2l  ™...  i. 

tixne'aud  aTSelZ t^o^f'^tSf  "^"^^  '°'  '^«  -- 

tions  moJthi;f 'and  in  ad^anc^  ^'^^^^  P*^^' 

receive  every  month  ?     *'*''*°*'«  '  ^""^  m«ch  ought  he  to 

r^^i^^^i^kV'::.^^^^^  ""'''■  ''-  ^'  for  three 
of  ^88  for  l/m^oTr8  p^c^Tp^rn^r  *^  *'^  '^«^-"* 

IV. 

pai^'i  ?ebToretou'eTL°tnY^^^^^^  '"^-^  '^^  ^  %  to 
worth  of  this  debt  ^oL  reckoned  hviT"?*^"  ?'«««»»* 
annum  discount?  recKoned  by  deducting  6  %  pe, 

.   (2)    Tho  difference  between  tliA  q,,««i 

interests  of  a  sum  of  monev  for  R  ^T^  ^  .*?^  compound 

$985.60.     What  is  the  s^m  ?^     '  ^  ^^^^  **  ^  per  cent,  io        . 

is  '^^^l^^'t^^^^  '-  ^o  yea. 

jam^e  time,  fs  ^68  17^.,  siran?e  intTw  u^^  '"*"'  ^^^  the 

both  cases.     Find  the  TaTe  per  cent  L^^  '"^^^"^^  ^^^ 
sum.  "*  i*®'  cent,  per  annum,  and  the 
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EQUATION   OP    PAYMENTS. 


(4)  A  offers  $8000  for  a  farm  ;  B  offers  $9500.  to  he  paiil 
at  tho  end  of  4  years.  Which  is  now  the  better  offer,  antl 
by  how  much,  allowing  6  per  cent,  compound  intoroKt  ? 

(6)  A  person  borrows  money  at  0  per  cent,  per  annum, 
and  pays  the  interest  at  the  end  of  the  year ;  he  lends  it  out 
at  8  per  cent,  per  annum,  payable  quarterly,  and  receives 
the  interest  at  the  end  of  the  year ;  by  this  means  he  gains 
f  269-18692  a  year.     How  much  did  he  borrow  ? 

XXrV.    Equation  of  Payments- 

184.  When  several  sums  of  money  are  due  from  A  to 
B,  payable  at  different  times,  it  is  often  required  to  find 
the  time,  called  the  Equated  Time,  at  which  all  may  be 
paid  together,  without  injustice  to  A  or  B. 

When  great  exactness  is  demanded,  interest  must  be 
added  to  the  sumf?  paid  after  they  are  due,  and  discount 
subtracted  from  the  sums  paid  before  they  are  due. 
But  in  practice  the  following  rule  is  sufficiently  accu- 
rate: 

Multiply  each  debt  by  the  number  of  days  [or  months] 
after  which  it  is  due  ;  add  the  remits  together:  divide  this 
fmm  by  the  sum  of  the  debts :  the  quotient  loill  be  the  num- 
ber of  days  [or  months]  in  the  equated  time. 

Take  the  following  Examples : 

Ex.  (1).  If  $300  be  due  from  ^4  to  5  at  the  end  of 
5  mouths,  and  $700  at  the  end  of  9  months,  when  may 
both  sums  be  paid  in  a  single  payment  without  unfair- 
ness to  A  or  to  B? 

Number  of  months  in  equated  time  =  i?±^l±l»±?i?_ 

*  3  00+700 

—   7  800 

^   78    . 

iir 

=  74 

.*.  the  whole  amount  of  the  debt  should  be  paid  at  the  end 
of  7^  months. 

The  principle  on  which  this  solution  depends  is,  that 
the  interest  of  the  money,  the  payment  of  which  is  de- 
layed beyond  the  time  at  which  it  is  due,  is  equal  to  the 
interest  of  that  which  is  to  be  paid  before  it  becomes 
due. 
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I  at  the  end 

is  is,  that 
ich  is  de- 
[ual  to  the 
\>  becomes 


it  il^dni'^*  w?  ^''!°'P^'  ^^^  '^  ^^^^  2J  months  after 
It  IS  due,  and  the  interest  on  it  for  that  time  is  the  same 
as  the  mterost  on  $840,  $(300  x2|),  for  ^e  month 

intltt^o^iW^r  H^^T'*^-"  Y""''  '^  ''  '^"«'  ^"d  the 

on  $^40  ^7)0 V  /i^^^^  ^'^'^  ''  *^^  '^"^^  ^«  the  interest 
on  ;|)H4U,  $(700  x  1^)  for  one  montli. 

Ex.    (2).     A   is  indebted    to    J?    in    the    follnwina 
amounts:    *500   due   in   0    months;    $6SS  dueTn  f 

when  all  T^  ^'"^  ^"V\'^  °^«"*^«-  ^^^^  the  ime 
when  all  tliese  payments  should  be  made  together. 

600   X     e  -    8000 

600  X     ■}   =    4200 

•     8  -0  X   10  =    8000 


1900  1900)16200 

^  8 
••  the  equated  time  is  8  months. 

Note.— This  method  is  but  a  rouRh  aDnroici'mnfm^ 
and  can  only  be  taken  as  equitable  wheTtfrvatous 
times  of  payment  are  not  widely  apart  It  ZS  ?n 
short  be  applicable  only  to  case  J  wS  occur^'tl^ 
ordinary  course  of  trade,  and  is  therefore  aU  thTt  we 
require  in  the  present  work.  ^® 

It  is  also  to  be  observed  that  the  error  involved  in  thi« 

is  calculated  on  the  payments  made  before  they  are  due 
instead  of  discount,  in  the  algebraical  process  f^om 
which  tl,e  method  is  derived.     See  Appendix        ' 

ExaiL^iea.    (ci) 
What  is  the  equated  time  of 
^  m260due  4  months  hence,  and  $350  due  10  months 

Find  the  equated  time  of 

(2)  $300  due  8  months  hence    ftmn  /!««.  a  x,     . 

and  $600  due  6  months  hence       '^    "^  ^  °»°"*^«  *»«"««» 
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«i^f*'!? 7//*'?®  f"^  °.^/  y^*^-    ^*  ^*»»*  *l«»e  might  the 
whole  debt  fairly,  be  paid  in  one  sum  V 

-«ff  ^  A  *^^°°!t  ""f  ^'*  *°  '*®*'®'^®  ^""o^  a  cuHtomer  $60  at  the 

end  of  6i  raonthH.     What  would  be  the  proper  time  for  re! 
ceiving  the  whole  sum  together  ?  f    f        ^»  tur  re 

(6)  A  debt  is  to  be  paid  as  follows:  One-sixth  now.  and 
one-flixth  every  8  months  until  the  whole  is  paid  Wh«n 
might  the  whole  debt  be  paid  at  once  ?  ^ 

(6)  If  $450  be  due  in  IG  months,  and  $250  be  due  in  13* 
mouths  ;  hnd  the  sum  which  if  paid  now  would  be  equiva- 
lent to  the  whole  debt  at  the  equated  time,  interest  at  4  per 

(7)  There  is  due  to  a  merchant  $800,  one-sixth  of  which 
18  to  be  paid  in  2  months,  one-third  in  8  months,  and  the 
remainder  in  C  months ;  but  the  debtor  agrees  to  pay  one- 
h&Udown  How  long  may  he  retain  the  other  half  so  that 
neither  party  may  sustain  loss  ? 

(8)  A  sold  goods  to  B  at  sundry  times,  and  on  different 
terms  of  credit  as  lollows;  Sept.   80,   1868-   $80.76.  on  4 

Tmm  Sf  «^  ^^''r  "'  ^^.f '  ^^'i"'  °!?  ^  "^o^t'l^B  credit ;  Jan. 
1,  Ibby,  »d0.80,  on  6  months  credit ;  March  10, 1869,  ft40  50 
on  6  months  credit ;  April  26,  1869,  $60.80,  on  4  months 
credit ;  how  much  will  balance  the  account  June  2,  1869  ? 

(9)  A  owes  B  on  the  1st  of  March  the  following  sums  • 
^140  due  on  20th  of  April,  ^J20  due  on  14tli  of  May,  ^880 

to"  ether  ?^     °^  '^""^*     ^"  "^^^^  '^^^  ""^^  ^  ^^^  *^®^®  ^^^^ 

'  ,^  (l']),-^^"y8  goods  of  iVr,  and  has  6  months'  credit  from 
•  the  date  of  myoice.  The  goods  are  delivered  on  6  different 
iW  o"*  *5^^iolloY7°^  ^n^oyyxA  :  ^101.  14s.  lOrf.  on  Aug.  8. 
£144  2s.  lOd.  on  Sept.  6,  ^803.  Ife.  \M.  on  Sept.  18,  ^767 
0«.  M.  on  Nov.  18,  ^128.  lis.  U.  on  Nov.  28,  il23  11«  U 
°n  S^^'/Vx  ^?^  *^®  ^^*^'  January,  AT,  who  desires  to  receive 
all  the  debts  in  one  payment,  reckons  that  this  payment 
should  be  made  in  108  days.  Show  that  this  is  approximately 

EQUATION  OF  ACCOUNTS 

185.  Equation  of  Accounts  (also  called  "Averaging 
of  Accounts  "  and  «'  Compound  Equation  of  Payments  ") 
IS  the  process  of  finding  at  what  time  the  balance  of  an 
account  can  be  paid  without  gain  or  loss  to  either  party. 
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KQUATION    OF   ACCOUNTS.  jqq 

XLiX. 

Am  Account  with  B.  •     (j,. 


II  *^77. 
$.'5<K).00    Kef,    10 

fiOO.OO    Mar.   4 
800.00 


1877. 

Jan.    1  To  Mdse 

Feb.    4  «'      " 

Mar.  lo'  "       •« 

Jan.  1,  600  X  0=  o 
Jeb.  4,  600x84-20400 
Mar.lO,  800x68  =  54400 

1900)  74800(89^^, 

6700 

17800 
17100 

700 


%  Cash  I  |10(K).00 
COO.OO 


(( 


Feb.  10,  1000X00»         o 
Mar.   4,     600x22  =  18200 

1600)  I8200(8i 

12800 

400 


89  days  from  Jan.  1  is  Ffih  q  o  ^        /• 

Feb.  9  to  Feb    18    Wnm  fi,      *^''  °J  ">«  *'"«  from 

have  been  a  loJ!fi^Z  tZeZe'^.J''''',  ^"'"^ 
responding  gain  to  the  dphif  a,-^r  xt  ^^®  *°^  »  cor- 
ment  should  be  one  of  1,^^^^^^  ?T  *«  "^^  ««*««- 
take  the  balance  $80oT&^;^  ^^^.^?°^  ''  ^ 
$1900  would  in  9  days.'  ^^^  ""^^^^^^  ^^^a* 

If  $1900  gain  a  certain  interest  in  9  days, 

»1  will  gain  the  same  interest  in  1900  yQ  ^o 
and  ,300  will  gain  the  s^e  tato.s.  L  -"x"  '7;;  , 
TT  3  00  ~' °'^^' days. 

lO.'lT^nMr"'"'"'"'^  "-  "  '•^y^  "efore  Fob. 
It  tien  counts  another  day.  ^  ""^  upwards; 
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il 


Hen^e  we  have  tht  following  rule  : 

First  find  the  equated  time  for  each  side  of  the  account 
separately.  Then  midtiply  the  amount  due  on  that  side 
which  fjdla  diie  first,  hy  the  number  of  days  between  the 
dates  of  the  equated  tim:s,  awl  dimde  the  product  by  the 
balance  of  the  account.  The  quotient  will  be  the  number 
of  days  to  he  counted  forward  from  the  latest  date 
'•"hen  the  smaller  side  of  the  account  falls  due  first  ;  and 
BACKWAJiD  when  the  larger  side  fails  due  first. 

Examples-  (cii) 
(1)  Average  the  followibg  account : 
Dr.  J.  Hughes  in  account  with  S.  Adams. 


Or. 


1876. 
July  4 
Aug.  20 
Aug.  29 
Sopt  25 
Dec.    5 


To  Balance 

"  Mdse. 

((       (( 

4(  (( 


$3V6.90 
815.58 
178.25 
387.20 
418.70 


1876. 

Aug.  10 

By  Cash 

$316.00 

Sept.   1 

((       (( 

675.00 

Sept  25 

"  Mdse. 

512.25 

Nov.  20 

"  Cash 

161.75 

Doc.    1 

(i       <( 

100.00 

(2)  When  is  the  balance  of  the  following  account  due  ? 
Dr.  a.  B.  Conron.  Cr. 


)877. 
Sep. 12 
Oct.  16 
Nov  18 
Dec.  1 


Fo  Mdse.  at  30  days 

"  30  " 
"  •'  60  " 
"        "         80     " 


$927.30 
342.75 
212.13 
176.60 


1877. 
Oct.  10 
Nov  20 
Nov  30 


By  Cash 


(C 


$500.00 
800.00 
260.00 


(8)  "When  did  the  balance  of  the  following  accounts  ba- 
come  due,  the  merchandise  items  being  »  n  6  months  ? 

Dr.    .7.  Green  in  account  with  Adam  MilHer  &  Co.    Or. 


1876. 
Mbvch 


April 

Juno 
July 

A n/\ 

Sopt.    26 


20 
11 
80 
16 

18 


To  Mdse. 

$720.75 

((            n 

81J.80 

t(        <( 

687.80 

<«        «t 

800.00 

"        <- 

626.26 

((           «c 

660  00 

t£                 It 

t>r\  J    r\r\ 

oori.yi; 

(«        it 

865.8D 

1876. 
April,  1 
May  30 
July  20 
Sfipt.  25 
"  30 
Oct.  80 
Piov.  aO 


By  Cash 
"  Mdse 

"  Cash 

((       (( 

"  Mdse 


$700.00 
569.89 
600.00 
100.00 
760.20 
829.96 
OOU.OO 
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AVERAGES  AND  PERCENTAOES.  JQ^ 

XXV.    Averages  and  Percentages. 

,  186.  The  averftge  of  two  or  more  nvoxmr  of  nnmhn.. 
18  found  Dy  adding  the  n.^bers  togefher  ^and  dMk« 
the  sum  by  uie  number  of  groups.  amdmg 

Thus  to  find  the  average  o'"  13   15  74   oq  a       a  o-. 
we  find  the  sum  of  the  nLbe  "io  bo  ^62  Imd  »,  ,V' 
number  of  groups  is  6.  the  average  J^u' ^"''leLt 

<i— ^T^"^™"  ''"^  '■«'"'^"^--  -J'-t  "-ay  occur, 

Examples-    (ciii) 

S  ^".^  .'u"  '""™^''  "'  "•  '^'  "'  18-  !»•  2*.  27,  89. 

^W  Rnd  the  average  of  ISJ,  86^,  i^j,  o,  10j,"74J,  28J, 

iJil  ^""'  *^''  '""'■''«''  "f  '^«'  21.  7i,  -084.  H.  «,  24i  aad 
J'ERCf:NTAGES. 

co|^Si:n  ^  as  a 

that  from  every  $100  colfected  he  deducts  1 4  7       '^'^ 
I  erate  himself  for  the  trouble  of  colctlon    ^    ^  ''^''• 

that  if  the  nuSer^ inhabLn^  ^^1  SKi"?! 
mto  groups  of  100,  and  the  inimber  of  Tnlnll.l  '^ 
mto  groups  of  US,  the  number  of  gi-ou^s  won  S  b.  J?'' 
same  m  both  cases.  ^    ^   ^^'"'^  ^^  ^^ 

Ex.  (1).  How  much  is  3  per  cent,  on  $l47y  j) 
Since  $100  yields  $3, 


100 


ei479  yields  | 


14  7  0x3 
100 


or  $44-87. 
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Ex.  (2).  The  number  of  boys  in  a  school  increases  in 
a  certain  period  from  125  to  180,  what  is  the  increase 
per  cent.  ? 

On  125  the  increase  is  55. 

On  1  the  increase  is  ^'ij\ 

On  1(K)  the  increase  is  12^2<A\  or  ^-^-^  or  44  : 
.*.  tne  increase  is  44  per  cent. 

Examples,   (civ) 

(1)  Find  5  per  cent,  of  $2400  ;  8  per  cent,  of  3475  horses. 

(2)  How  much  per  cent,  is  25  parts  out  of  75  ;  178  out  of 
8900  ;  J  out  of  i? 

(3)  The  population  of  London  proper  decreased  33*11 
per  cent,  between  1861  and  1871 ;  in  1861  it  was  113,387 : 
find  what  it  was  in  1871. 

(4)  How  much  per  cent,  is  dd.  in  the  pound  ;  12*  cents  in 
the  dollar  ;  $8  in  every  f  20  ? 

(5)  Find  the  number  of  which  21  is  7  per  cent.;  750  is  31 
per  cent.;  216  is  '005  per  cent. 

COMMISSION  AND  BROKERAGE. 

188.  Commission  is  the  charge  made  by  an  agent  for 
buying  or  selling  goods,  and  is  generally  a  percentage 
on  the  monay  engaged  in  the  transaction. 

Brokerage  is  the  charge  made  by  a  broker  for  buying 
or  selling  stocks,  bills  of  exchange,  &c. 

In  computing  Commission  care  must  be  taken  to  cal- 
culate it  on  the  money  actually  employed  in  the  busi- 
ness. 

Ex.  (1).  My  agent  has  purchased  wheat,  on  my 
account,  to  the  amount  of  $18768.  What  is  his  com- 
mission at  If  per  cent.? 

Th«»  commission  on  |;100  is      $1.75  ;  \ 

»i       is^li^; 

f  18768  is    $i8768xi.7« 


u 


u 


TOO 

■•  $328.44  Com.  required. 

Hence  the  following  rule  may  be  used  : 

Multiply  tfis  given  aura  hy  the  rate  per  cent,  and  divide 
ifie  product  by  IGOy  and  the  remit  is  the  Cormnission  or 
Brokerage, 
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a^^n^  ^^'  ^  '^°^  "^y  ^^^^^  $1827  with  instructions  to 

Since  the  Commission  on  ;!^100  is  $1  60 
out  of  $101.60  he  can  invest  $100 

61 

$1827 


« 


<( 


(i 


H  J  00 

{1827x100 

loi.ao 


=  $1800,  sum  required 

If  in  the  above  question  the  Commission  is  yphW^t^a 
we  reason  as  foUows :  "xi«sion  is  required, 


On  $101.60  the  Commission  is  $1.60. 
"   $1  '< 

"  $1827      «  " 


3    i-fio 


<|il_827Xl.go 
101.00 

.*.  The  Commission  required  is  $27. 

Examples-  (cv) 
Find  the  Commission  on 

S-  *AT  t  ^!  P"'  ""''*•    ^^^  ^^^00  «*  12i  per  cent 
-find  the  Brokerage  on 

(3)  $2364  at  i  per  cent.     (4)  $376  at  .6  per  cent. 

(5)  An  agent  collected  rents  to  the  amount  of  ft57ft  or^ 

m  ^  TXr °"'*'^  *°  *''-«l '  what  was  the  ratJ?  ""' 

(6)  Seit  $3377  to  my  agent  to  invest  flff«>.   ^.i    t        , 
Commission  at  2.  per  Lf;  ltr::t^^Slr^:^;^^,   ^'« 

selflt^nTctm^n^rn'Sn^^^^^^^^^  ,  He  is  to 

ceeds  in  silk,  after  deducting^his  commission  o^n^fJ^'  P'°- 
transaction  at  4  ner  cen^      A '«  f«f„i  ^.^°^  °°  *^is  new 

What  sum  did  he  Invest?  commission  was  $600. 

(9)    "What   amount  of  money   was   invoof^^ 
broker's  eharges  at  IJ  per  cent  ^Lo™  ,ed  to  »676  ™™    "° 
af£?i°,r.-f '^f.M°.e-''-,*».  '-est,  with  i„straoti„». 

balance  "in  O^lemmenrb":!,.  ''Vh^„T;ilfbe"'th"'°"  *•"* 
vested,  and  how  much  will  be  the  bJoke^gl  ?  ""°  '^ 


I    I 
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INSURANCE. 

189.  Insurance  is  security  guaranteed  by  one  party, 
on  being  paid  a  certain  sum,  to  another  against  any  loss. 

The  Premium  is  the  sum  paid  for  Insurance.  It  is 
always  a  certain  per  cent,  of  the  sum  insured. 

The  Policy  is  the  written  contract  of  Insurance. 

Note.— As  the  Premium  is  always  so  much  per  cent,  of  the 
sum  insured  it  is  found  by  the  same  rule  as  Commission. 

What  sum  should  be  insured  at  4  per  cent.,  on  goods 
worth  $2940,  that  the  owner  may  receive,  in  case  of 
loss,  the  value  both  of  goods  and  premium  ? 
Since  the  premium  on  $100  at  4  per  cent,  is  $4, 
$96  worth  of  goods  would  be  covered  by  $100  ; 


$1 

'.  $2940 


(« 


a 


$ 


51  00  . 

2940X  100 
90 


=  $3062.50,  sum  re- 
quired. 

Examples-    (cvi) 

(1)  What  will  be  !  he  premium  of  insurance  on  the  fumitui-e 
of  a  house  valued  at  $2500  at  \  per  cent.  ? 

(2)  What  is  the  premium  for  insuring  a  cargo,  valued  at 
$21350,  at  ^  per  cent.  ?  e  s  . 

(3)  For  what  sum  should  goods  worth  ^4384.  0«.  M.  be 
insured  at  2^  per  cent,  that  the  owner  may  recover,  in  case 
of  loss,  the  value  of  both  goods  and  premium  ? 

(4)  A  person  at  the  age  of  40  insures  his  Hfe  in  each  of 
two  offices  for  $5500,  the  premiums  being  at  the  rate  of  3J 
and  ^  per  cent.,  respectively.    Find  his  annual  payment. 

(5)  What  sum  must  be  paid  to  insure  a  cargo  worth 
$26400,  the  premium  being  1^%,  policy  duty  ^  percent.,  and 
brokerage  \  per  cent.  ? 

(6)  A  trader  gets  500  barrels  of  flour  injured  for  75  por 
cent,  of  its  cost  at  2J  per  cent.,  paying  $80.85  premium  ;  at 
what  price  per  barrel  did  he  purchase  the  flour  ? 

(7)  A  company  took  a  risk  at  2^  per  cent.,  and  re-insured 
f  of  it  in  another  company  at  3  per  cent.  The  premium 
received  exceeded  that  paid  by  $10.  What  was  the  amount 
of  the  risk  ? 

(8)  A  shipment  of  apples  was  insured  at  2|  per  cent,  to 
cover  f  of  its  value.    The  premium  was  $71.25;  what  were 

4'VkA   aT»%lAa  «wj%«^)^  O 
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TAXES. 

190.  A  TAX  is  a  sum  of  money  assessed  on  a  person 
m  proportion  to  the  value  of  his  property,  amount  of 
mcome,  &e.,  for  public  purposes. 

Ill  order  to  levy  a  tax  persons,  called  assessors,  are 
tirst  employed  to  ascertain  or  appraise  the  value  of  aU 
the  property  taxed.  When  this  has  been  done  the  sum 
to  be  levied  is  apportioned  amongst  the  property  own- 
ers according  to  the  value  of  the  property  of  each. 

/r^nnnr.^  ^?^'^"^  ^^^^^  ^^^^   property  valued  at    |1,. 
560,000  and  levies  a  tax  of  $23400 ;  what  should  £ 
pay  whose  property  is  valued  at  $7600  ? 
Since  $1560000  pays  $23400; 

•••  «ipay8$TfM885; 

.-.  $7600  pavs  $7_looX234o^ 

=  $112.50,  tax  required. 

Examples*    (cvii) 

ftinnnnn„''fn^°?°"lTH''°-*',''°''''"'°^  property   valued   at 

$800,  and   $250  winch  had  been   expended  in  purchasiuff 

3;  worth'$MOO.'  *^^'  "'°  ^"^^  P'^P^^-^^'  ^-^  -^  P- 

of?]44^rfi:dth7rTte*rtrd^^^^^^ 

(^3)  If  the  property  of  Toronto  be  valued  at  $75000000 

^^^n-?'^"^?",  P^y^  ^^"^  °°  *^0000  worth   of  property    oav 
$1400,  find  the  total  tax  levied  in  Toronto.  ^ '  P^ 

(4)  In  a  certain  section  a  schoolhouse  is  to  be  built  at  nn 
expense  of  $8400,  to  be  defrayed  by  a  tax  upon  nronfir^ 
va luecl  at  $71H)000.     What  is  llhe  r  Jte  of  Ladon  Kove^ 

sYon  at'rpr  cl^'  "^'^'^^^""  ^"'^  ^'^  "^"-*-'«  — -- 
DUTIES  OR  CUSTOMS. 

191.  Duties  or  Customs  are  sums  of  money  required 
by  government  to  be  paid  on  nearly  all  impoiid  goods 

The  law  requires  that  all :  -ds  entering  Canada  shall 
be  landed  at  certam  places  w^iere  Custom  Houses  are 

-.-*v„v  j^iwvca  aic  unuuu  iTOBTS  OF  ilJNTBY 
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.80,  duty  required. 


Duties  are  of  two  kinds,  ad  valorem  and  specific. 

An  Ad  Valoeem  duty  is  a  certain  percentage  on  the 
cost  of  the  goods  in  the  country  from  which  they  are 
imported. 

A  Specific  duty  is  a  sum  computed  on  the  ton,  yard, 
gallon,  &c.,  without  regard  to  the  value  of  the  goods. 

Note. — As  ad  valorem  duties  are  percentages  they  are 
computed  in  the  same  manner  e,s  Commission  &c. 

Ex.  Find  the  specific  duty  on  760  lbs.  of  Sul- 
phuric Acid  at  ^  cent  per  lb. 

Duty  on  1  lb.  is  ^  cent. 

"  760  lbs.  is  7«3  cents ={ 

Examples-    (cviii) 

(1)  What  is  the  duty  on  7635  lbs.  of  tea,  valued  at  $8500 
at  6  cents  per  lb.  ? 

(2)  Find  the  ad  valorem  duty  on  an  invoice  of  books 
which  cost  $1760  at  5  per  cent. 

(3)  Find  the  specific  duty  on  750  gallons  of  wine  worth 
$2160  at  60  cents  per  gallon. 

(4)  Find  the  duty  on  8400  lbs.  of  sugar  worth  7^  cents  per 
lb. ;  the  specific  duty  being  ^  cent  per  lb.  and  the  ad  valorem 
duty  26  per  cent. 

(6)  Paid  $1662.60  duty  on  an  invoice  of  cotton  at  the  rate 
of  17^  per  cent. ;  what  was  the  value  of  the  cotton? 

STORAGE. 

192.  Storage  is  a  charge  made  by  a  person  who 
stores  movable  property  or  goods  for  another.  It  is 
usually  reckoned  by  the  month  of  30  days  at  a  certain 
price  per  bushel,  cask,  box,  bale,  &c. 

The  owners  of  the  goods  pay  for  putting  the  goods  in 
store,  stowing  away,  and  the  expenses  of  delivery. 

^  When  goods  are  received  and  dehvered  at  the  pleasure 
of  the  consignor,  the  dues  for  storage  are  usually  deter- 
mined by  an  average. 

Ex.  What  is  the  cost  of  storage,  at  Ic.  per 
bushel  per  mouth,  of  wheat  received  and  delivered  as 
per  following: 
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^°rnL'!f.!^*'*''*?  ""^^  J^^'^*'^'  RECEIVED   AND   DELIVERED 

FOB  Account  of  John  Jones,  Toronto. 


Datb. 

2 
11 
16 
21 
10 
16 
20 

6 
10 
15 

lie- 
ceived. 

Deli- 
vered. 

Bal- 
ance. 

I 

Days 

Prodacts. 

1877. 
Jaly   

200 

200 

50 

400 

100 
fion 

9 
5 

6 
!  20 

«( 

150 

1800 

41 

860 

250 

2000 

<4 

800 

August   

400 

2000 

t( 

450 
50 

OUU          o 

50       5 

0  i     0 

9rtn       f 

2500 

<t 

250 

September  

200 
100 

000 
1000 

(1 

800 
100 

5 
17 

«« 

200 

1500 

1700 

Bal. on  hand  Oct.  2. 

1250 

1150 
100 

80)18000 

1250 

1250 

488^ 

483i  X  let.  =$4.88i. 
The  storage  of  200  bu.  for  9  days  +  60  for  5  davs  J.  dnn 
bu.  for  6  days,  -f  100  bus.  for  20  d^ys.  +  600  bus^r^ 
days  +  50  bus  for  6  days,  +  200  bu^  foT5  days,  4-  800 
bu.  for  5  days.  +  100  bu.  for  17  days,  is  the  samet^  th. 
storage  of  18000  for  1  day,  or  of  488^ bu.  for  a  month  ^f  sS 
days.     The  storage  of  433*  bu.  at  Ic.  per  bushel  is  ^.33*. 

Examination  Papers, 
I. 

fi  Jil,?  *•  8^°°®''«  pound  weight  is  10  drams  too  hght 
find  his  gain  per  cent,  from  this  source  alone.  ^    * 

(8)  If  a  debt  after  a  deduction  of  5  per  cent,  becomes  «99ft 

(4)  The  population  of  a  city  has  increased  hv  IQT'.  r.^*^^^ 
between  1860  and  1870;  this  increaL's  12*  pW  centTf  Z 
population  of  1870.    Wh.    was  the  popuLln  L  1  R«0  /  *"* 
In  1860  the  population  of  a  town  was  7600  ;  m  1870 
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it  was  foimd  to  be  9196.  If  the  increase  per  cent,  during 
the  first  decade  was  the  same  as  during  the  last,  what  was 
this  per  ceut.  ? 

II. 

(1)  A,  after  paying  <^t  income  t«x  of  IJ  per  cent,  on  all 
his  salary  over  $400,  has  $1739.00  left.    P'iud  his  salary. 

(2)  A  town  has  levied  a  tax  of  $7I}40,  which  sum  includes 
the  amount  voted  for  building  a  bridge  and  the  collector's 
fees,  at  8  per  cent.     What  was  expended  on  the  bridge  ? 

(8)  The  average  of  ton  results  was  17.5 ;  that  of  the  first 
three  was  16*25,  and  of  the  next  four  16*5  ;  the  eighth  was  3 
less  than  the  ninth,  and  4  less  than  the  tenth.  What  was 
the  tenth  ?  ' 

(4)  The  gross  receipts  of  a  railway  company  in  a  certain 
year  are  apportioned  thus  :  40  pel  cent.,  to  pay  the  working 
expenses,  54  per  cent,  to  give  the  shareholders  a  dividend  at 
the  rate  of  3^  per  cent,  on  their  shares  ;  and  the  remainder, 
$42525,  is  reserved.  What  was  the  paid  up  capital  of  the 
company  ? 

(5)  A  can  do  6  per  cent,  of  a  piece  of  work  in  8  days  of 
10  hours  each  ;  B  can  do  7i  per  cent,  of  it  in  5  days  of  8 
hours  each.  If  both  men  work  together  and  the  whole  work 
be  worth  $85  ,  what  does  each  get  ? 

III. 

(1)  A  cargo  is  valued  at  $7905.45  ;  the  premium  of  insur- 
ance is  at  the  rate  of  5|  per  cent.,  policy  duty  ai  ^  per  cent., 
and  commission  at  ^  per  cent ;  what  suff  must  be  insured 
to  cover  the  cargo  and  the  expenses  of  insurance  ? 

(2)  Eeceived,  and  delivered,  on  account  of  James  Smith, 
sundry  bales  of  cotton,  as  follows:  Received  Jan.  1,  1877, 
2310  bales;  Jan.  16,  120 bales ;  Feb.  1,  800  bales;  Delivered 
Feb.  22,  1000  bales;  March  1,  600  bales;  April  3,400: 
April  10,  312  bales.  Required  the  number  of  bales  remain- 
ing in  store  May  1,  and  the  cost  of  storage  up  to  that  date, 
at  the  rate  of  5  cents  a  bale  per  month. 

(3)  If  the  increase  in  the  number  of  male  and  female 
criminals  is  2^  per  cent.,  while  the  decrease  in  the  number 
of  males  alone  is  7^  per  cent.,  and  the  increase  in  the  num- 
ber '  females  is  10|^  per  cent.;  compare  the  antecedent  num- 
bers of  male  and  female  prisoners. 

(4)  A  person  takes  a  railway  return-ticket  for  a  month, 
paying  25  per  cent,  more  for  it  than  he  would  have  do)3«i  for 
a  single  w.cket.    At  the  end  of  the  mouth  he  ohlUMa  an  ex- 
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tension of  time  for  a  week  by  paying  5  per  cent,  on  the 
monthly  ticket.  The  whole  sum  paid  is  $10.60;  find  the 
price  of  the  single  ticket. 

(5)  The  paper  duty  was  l^d.  per  lb.,  and  the  weight  of  a 
certain  book  1^  lbs.  The  paper  manufacturerer  realized  10 
per  cent,  on  his  sale,  and  the  publisher  20  per  cent,  on  his 
outlay.  What  reduction  might  be  mude  in  the  price  of  the 
book  on  the  abolition  of  the  paper  duty,  allowing  to  each 
tradesman  the  same  rate  of  profit  as  before  ? 

IV. 

(1)  A  merchant  bought  87  yards  2  qrs.  of  cloth  at  $4.87^ 
per  vard,  and  49  yards  2^  qrs.  of  silk,  at  93J  cents  per  yard. 
For  what  sum  must  the  whole  be  sold  to  make  a  profit  of 
83^  per  cent.  ? 

(2)  A  commission  merchant  is  to  sell  12000  lbs.  of  cotton, 
and  invest  the  proceeds  in  sugar,  retaining  1^  on  the  sale, 
and  the  same  on  the  purchase.  Cotton  selhng  at  7  cents, 
and  sugar  at  6  cents  per  pound,  what  quantity  of  sugar  can 
the  merchant  buy  ? 

(3)  In  an  examination  of  750  candidates,  -22  on  the  whole 
do  well,  -34  barely  pass,  and  the  rest  fail ;  how  many  do 
well,  barely  pass,  and  fail,  respectively  ? 

(4)  Sold  grain  on  commission  at  5  per  cent. ;  invested  net 
proceeds  in  groceries  at  2  per  cent,  commission.  My  whole 
commission  was  $70.  What  was  the  value  of  the  grain  and 
groceries  ? 

(5)  A  commission  merchant  receives  125  bbls.  of  flour 
from  A,  150  bbls.  from  B,  226  bbls.  from  G\  he  finds  on 
mspection  that  J.'s  is  10  per  cent,  better  than  5.'»,  and  C.'.s 
5,\  per  cent,  better  than  A:s\  he  sells  the  whole  lot  at  $7 
per  barrel,  and  charges  4  per  cent,  commission.  How  much 
does  he  remit  to  each  ?  ^ 

V. 

(1)  A  broker  charges  me  1^  per  cent,  commission  for  pur- 
chasing some  uncurrent  bank  bills  at  25  per  cent,  discount  • 
of  these  bills,  three  of  $10  each,  and  one  of  $50  beo.mo 
worthless  ;  I  dispose  of  the  remainder  at  par,  and  thus  make 
^o20.    What  was  the  amount  of  bills  purchased  ? 

(2)  A  wholesale  merchant  sent  a  quantity  of  goods  into 
the  country  to  be  sold  by  auction,  on  a  commission  of  4^  per 
cent.     What  amount  of  goods  must  be  sold  that  his  (^'ent 
may  buy  produce  with  the  avails  to  the  amount  of  $1910 
alter  retaining  a  commission  of  2  per  cent.i'  ' 
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(8)  A  factor  receives  $80066,  and  is  directed  to  purchase 
cotton  at  $289  per  bale  ;  he  is  to  receive  4  per  cent  commis- 
sion.   How  many  bales  does  he  buy  ? 

(4)  Sold  goods  to  a  certain  amount  on  a  commission  of  6 
per  cent.,  and,  having  remitted  the  net  proceeds  to  the 
owner,  received  for  prompt  payment  i  per  cent.,  which 
amounted  to  $16.15.    What  was  the  amount  of  commission  ? 

(6)  A  man  obtained  an  insurance  for  life  at  the  age  of  87 
and  died  when  51  years  old.     The  policy  required  annual 
payments  during  life,  at  $2.8674  per  $100,  and  secured  to 
the    heu-s    $1709.69   more    than    the    amount  of   all  the 
premiums  paid.    What  was  the  face  value  of  the  poUcy  ? 

XXVI.    Profit  and  Loss. 

193.  If  I  sell  for  $105  that  for  which  I  gave  $100  I 
gain  $6  en  an  outlay  of  $100.  * 

If  I  sell  for  $95  that  for  which  I  gave  $100,  I  lose 
$5  on  an  outlay  of  $100. 

The  following  Examples  will  show  the  method  of 
solving  questions  relating  to  Profit  and  Loss,  the  prin- 
ciples laid  down  in  Section  xx  being  followed. 

Ex.  (1).  I  sell  for  $6  that  for  which  I  gave  $& 
What  is  my  gain  per  cent.  ? 

On  an  outlay  of  $5  my  gain  is  $1 ; 
On  an  outlay  of  $1  my  gain  is  $^ ; 
On  an  outlay  of  $100  my  gain  is  ^^ii  q,  ^q  . 
.'.  I  gain  20  per  cent. 

Ex.  (2).  I  bought  some  goods  for  $17.    How  must  I 
sell  them  in  order  to  gain  17||  per  cent.  ? 

That  for  which  I  gave  $100  I  must  sell  for  $117|J  f 
That  for  which  I  gave  $1  I  must  seU  for  $:,-^^-^-5_. 

^1  0  0  X 17' 

That  for  which  I  gave  $17  I  must  sell  for  ^UJLlooo  ^j.  ^^ 

Ex,  (8).    By  selling  goods  for  $7.20  I  made  a  profit 
of  20  per  cent.     What  did  I  give  for  them  ? 
That  which  I  sold  for  $120  I  bought  for  $100. 
That  which  I  sold  for  $1  I  bought  for  $|o  o  ; 

That  which  I  sold  for  $7.20  I  bought  for  $l:loiiloo  q,  ^g^ 


PROFIT   AND   LOSS. 


purohase 
t  oommiS' 

sion  of  6 
is  to  the 
t.,  which 
imission  ? 
ige  of  87, 
d  annual 
ecured  to 
f  all  the 
olicy  ? 


$100, 1 

0, 1  lose 

Jthod  of 
ie  prin- 

fave  $£^ 


201 


must  I 


or  ^20 
b  profit 


r  «6. 


Ex.  (4)    If  by  selling  coffee  at  1^.  Id.  per  lb.  I  lose 
fi  per  cent.,  what  must  I  sell  it  at  to  gain  6  per  ceot.  ? 

That,  which  I  sell  at  96d.,  I  bought  for  lOOd.  ; 
That,  which  I  sell  at  Id.,  I  bought  for  ^d. ; 
That,  which  I  sell  at  19d.,  I  bought  for  'iiili^d.,  or  20d.; 
Having  thus  found  the  cost  price,  we  proceed  thas': 
To  gain  5  per  cent., 

that,  for  which  I  gave  lOOd.,  I  must  sell  for  lOSd, 
thrtt,  for  which  I  gave  Id.,  I  must  sell  for  igjd. ; 
that,  for  which  I  gave  20d.,  I  must  sell  for  ll2Ll2Id.  or  Is  9d 
Or  thus:  *°°       * 

In  the  first  case, 

that  which  costs  lOOrf.  sells  for  95d ; 
Jn  the  second  case, 

that  which  costs  lOOd,  sells  for  105d.  ; 
.-.  that  which  sells  for  96rf.  must  bring  105d.; 

Id.  must  bring  iSLtd. ; 
••  *       19d.  must  bring  AilHid., 

or  U.  9d.  as  before 

r^f^  it^'  ^-  ^*°*i*y  of  tea  is  sold  for  83i   cents,  per 

H     Wh«?r.{.'  ^^  ^''  ^^^*"  ^^d  *^«  total  gain^i^ 
{|P48.     What  IS  the  quantity  of  the  tea  ?  e  "^  *» 

That  which  sells  for  $110    cost  $100; 

$1  •*        ftioo. 

*Tmr » 

88i  cts.  "  ^0-88ixl00 

110 

.*.  the  cost  price  per  lb.  =  ^y  of  ^O-SSi; 
.-.thegainonllb.        =  ,',  of  «0.83i. 

or   '^  "''it  sTsai  V  n'-  1^-^°'^  =  *°*-l  g»i-. 

w  ,^  01  90  «d^  X  No.  of  lbs.  sold  =  jj48 ; 

No.  of  lbs.  sold  =  y         48 

tS  of  #0-88i 

vv^  lUB.  iH,  uiereiore,  quantity  sold. 


<« 
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194.  Whon  tea,  spirits,  wino  and  such  commodities 
are  mixed  it  must  bo  observed  tJiat 

<liiantity  of  ingredients  -=--.  quantity  of  mixture, 
coHt  of  iugrodionts  —  cost  of  mixture. 

Thus,  if  a  mixture  is  made  of  1  gallon  of  alo  at  8  cts. 
a  gallon,  8  at  15  cts.,  4  at  20  cts.,  and  12  at  7  cts. 

quantity  of  ingrediouts  ^  (1-f-  IJ-f  4  +  12)  galls,  or  2()  gaJls.; 
cost  of  ingrediuuta         —  (S-f-lG+BO-f-bl)  cts.,  or  $2.17. 

If  I  want  to  know  what  gain  per  cent  I  sliall  make 
by  selling  this  mixture  at  20  cts.  a  gallon,  I  reason 
thus : 

20  gall,  at  20  cts.  will  sell  for  «5.20 ; 

.-.  that  for  which  I  gave  $2.17,  I  sell  for  $5.20 ; 

.-.  $2.17  gains,  ($5.20— $2.17),  $3.08  ; 

.-.  $lgain8$J«3  . 

.-.  $100  gains  $  L"  !|  'Jj-o^,  or  $15)0.08. 
.*.  I  ^ain  $139.03  per  cent. 

195.  In  solving  questions  on  Profit  and  Loss  the 
student  must  bo  very  careful  to  notice  whether  the  gaiji 
is  calculated  on  tho  selling  price  or  cost  price.  Thus, 
it  is  sometimoH  said  that  a  retailer's  profit  is  25  per 
cent,  meaning  that  he  gave  75  cents  for  an  article  which 
he  sells  for  $1.  His  profit,  in  this  case,  is  83i  per 
cent,  on  his  outlay.  Care  must,  therefore,  be  taken 
to  express  distinctly  which  is  meant.  The  profit 
on  a  single  transaction  or  set  of  transactions  by  no 
means  represents  a  net  profit,  as  it  is  not  charged  with 
a  variety  of  expenses  which  belong  to  the  business  in 
general  rather  than  to  the  set  of  transactions  in  question. 

Ex.  If  100  articles  of  a  given  kind  can  be  m^  n  .i 
week  out  of  $40  woi-th  of  raw  materials,  cost  of  J.vdoiu 
&c.  being  $10,  fixed  charges  for  rent  &c.  being  $250  a 
year,  find  (1)  the  cost  price  of  each  article,  (2)  the 
invoice  price  in  order  that  a  profit  of  30  per  cent,  on  the 
cost  price  may  be  realized,  the  following  allowances  be- 
ing nt!cccs;^vy,  viz.,  10  per  cent,  commission  to  agents 
on  wrn;.^'"^  received  for  sales,  and  12  per  cent,  for  bad 
debio,  iiihi  i  8)  the  amount  of  profit  in  a  year. 
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(1)  The  fixed  charReH  munt  h<»  referred  to  the  game  unit 
of  time  as  the  rest  of  the  estimate,  viz. :  1  week  ^  •  W  = 

Cost  o*  100  articles  =  $m  -\-  $  ^r**  ■=  154-8077  ; 
.'.  cost  of  1  article  ^  $(l-r»4H077. 

(2)  The  profit  on  capital  iriav  be  re^jardod  as  part  of  th« 
cost  of  production.  It  would  be  so,  in  fact,  if  tlie  money 
wero  borrowed  at  30  per  cent,  iutorost.     30  per  cent,  added 

to  $umn  gives  $li^^^■^-*Jl^^ 

Again,  the  comraisHion  is  paid  on  the  money  actually 
re*ieived  ;  to  provide  for  it,  we  must  take  the  V'  of 

io(>    '"'  bx  1 0  0  * 

Next :  12  per  cent,  on  bad  debts  means  that  12  do  not 
pey  for  88  who  do.  To  provide  for  it,  we  take  '."^  of  the 
selling  price.    The  invoice  price  will,  therefore,  be 

aI  00X10X1  3  ox 'A  48077  «  on/^ 

• rrx6-xToo '  ^^  *"*^9^- 

(8)  To  find  the  profit  we  must  take  ^"'^g  of  the  cost  price 
and  multiply  by  100  x  52. 

Annual  profit  =  ^-tox  »oox  Bjrxa4807^  ^  ^^^ 

Examples  (oix) 

(1)  If  I  buy  an  article  for  83-20  and  sell  it  for  $4,  what  is 
my  gain  gain  per  cent.  ? 

(2)  If  I  sell  goods  for  $2240  and  gain  12  per  cent.,  what 
was  the  cost  price  ? 

(3)  If  375  yards  of  silk  be  sold  for  81960,  and  20  per  cent, 
profit  be  made,  what  did  it  cost  per  yard  ? 

(4)  If,  by  selling  wine  at  17».  5d.  a  gallon,  I  lose  5  per 
cent.,  at  what  price  must  I  sell  it  to  gain  15  per  cent.  ? 

(5)  If,  by  selling  goods  for  $544,  I  lose  16  per  cent.,  how 
much  per  cent,  should  I  have  lost  or  gained,  if  I  had  sold 
tliem  for  8672. 

(6)  The  manufacturer  will  sujfply  a  certain  article  at  Ud  ; 
if  a  tradesman  charge  2d.,  what  profit  per  cent,  will  ho 
make? 

(7)  A  tradesman's  prices  are  20  per  cent,  above  cost  price. 
If  he  allow  a  customer  10  per  cent,  on  his  bill,  what  profit 
does  he  make  ? 


/Q\     A    A A~ 


._> :- 
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If  he  allow  a  customer  12  per  cent,  on 
does  he  make  ? 

A^i.  2«.  Ifrf.     Ho- '  much  does  he  lose  per  cent.  ? 

aiir?a^i?rit''^o\f  °^^  **  ^^^Z  ^^-  «'^-  *»^^  -«"«  them 
again  ai  4.11.  15..  9fd.     How  much  doss  ha  lose  per  cent.  ? 

(11)  A  man  buys  goods  tit  the  rate  of  896  per  cwt  and 
sells  2  tons  14  cwt.  8  qr.  12  lb.  for  $6000.  How  much  has 
he  gamed  or  lost  per  cent,  on  his  outlav  ? 

fJ^»lv?t  ?  P^^°?*-  be  gained  by  selling  a  piece  of  ground 
t4202  ?        '  '"'"''^^  ^'  ^*^"'"  P"'  ««^*- ^y  selling  it  fo? 

!ftqli?f\  ^^  i^®''  *?f°*-  f*^'^®  ^^  ^^^"^^  by  seUing  a  horse  fbr 
XZ'jJnT'  '^"  ^^^  ^''^'  ^^^*  must^isorigin^al 

Ib^ifqf  fw  ""aT ''f  3^  ^^  ^^  *"*  ^*  2..  6id.  per  lb.  with  4 
lb.  at  Ss2id.  At  what  price  must  he  sell  the  mixture  so  a2 
to  gain  33 i  per  cent,  upon  his  outlay  ?  ""^•'"'e  so  as 

(16)  How  many  pounds  of  tobacco  at  $1.05  a  pound  must 
a  tobacconist  mix  with  4  lb.  at  $1.30,  that  he  Say  selUhe 

Ss^c?  ^''^  ^"  ^'""''  ^^^  8«^^  «^*  perdrupo: 

(16)  A  spurit  merchant  buys  80  gallons  of  whiskev  «.f  «s  fin 
per  gallon,  and  180  gallons'^morf  at  $3.00  pergJut*^ 
mixes  them.     At  vvhat  price  must  he  sell  the  mixt^e  toVa^a 
8^  per  cent,  upon  his  outlay  ?  "ix^ture  lo  {.  aia 

caUonsat^Ss  !?/«!!?'  if  ^^  ^^  ^^"^^  P^'  ^«"<^^  ^^^  96 
gallons  at  $3.41^,  and  sell  the  mixture  so  as  to  gain  10  per 

cent.    At  what  price  per  gallon  do  I  sell  it  ? 
.11^^  ^  ^T^""  buys  two  sorts  of  tea  at  55  cents  and  61* 
ii!    f  r^'*'-  '«^P««*^^ely-    He  mixes  them  so  as  to  have  3 
lb.  of  the  dearer  for  every  1  lb.  of  the  cheaper  sort,  and  sells 
the  mixture  at  80  cents  per  lb.    What  does  he  gain  per  ce^f? 

XXVII.  stocks  and  Shares. 

otl^^ii.^11  ^.T'T'?-.^^  ^  '°"^*"y'  *h^  authorities 
ot  a  city,  &c.,  often  find  it  necessary  to  borrow  money 

to  carry  on  pubhc  works,  &c.     A  loan   is   then   con- 
tracted  and  the  borrower  pledges  the  credit  of  the  coun- 
try,  city  &o.,  to  pay  a  fixed  rate  of  interest  on  the  sum 
iwvii-„-TTcvi  uiiwi  iiiiv  uuui/  iH  paia  on. 
The  term  stock  is  appUed  to  any  suoh  govemmrnt 
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loan.  It  also  denotes  the  capital  of  a  joint-stock  com- 
pany. 

Banks,  Eailv/ay  Companies,  and  others,  have  theii- 
capital  divided  into  shares  of  so  many  dollars  each 
ULuaUy  $60  or  $100. 

1  ^^®  ^r^®  °^  ®*®°^  ^^  always  quoted  at  so  many  dol- 
lars for  $100  stock.  Thus  when  we  read  that  the  stock 
of  the  Toronto  Bank  is  at  155  it  means  that  $155  of 
money  will  purchase  $100  stock  in  that  bank. 

The  price  of  stock  is  always  fluctuating  owing  to  a 
change  in  the  value  of  money,  i.  e.,  at  times  money  is 
scarce  and  consequently  in  large  demand,  and  hence 
the  rate  of  interest  will  be  high  ;  at  other  times  it  is 
plentiful  and  therefore  cheap.  Thus  if  A  has  money 
to  loa^  and  can  get  8  per  cent,  for  it  he  will  not  invest 
It  in  the  Dominion  stock,  which  pays  6  per  cent.,  un- 
less the  latter  is  so  cheap  that  he  can  make  8  per  cent. 
u  ^M  unless  he  can  buy  it  at  76.  Hence  if  B  wished  to 
sell  Dominion  6  per  cent,  stock  he  would  have  to  sell  it 
at  a  discount. 

Again,  if  money  could  only  be  loaned  at  6  per  cent., 
B  Wdbeable  to  seU  $100  of  such  stock  for  more 
than  $100  money,  in  this  case  he  would  sell  at  a  Pre- 
mium. Among  the  other  eauses  which  determine  the 
value  of  stock,  we  may  mention  its  desirability  as  a  safe 
investment,  commercial  and  political  changes  at  home 
and  abroad,  etc. 

197.  Stock  is  at  Par  when  it  sells  for  its  nominal 
value,  as,  when  $100  stock  sells  for  $100  money. 

It  is  at  a  Premium  when  it  sells  for  more  than  its 
nominal  value.  Thus,  when  $100  stock  sells  for  $109 
money  it  is  at  a  Premium  of  9  per  cent.  It  is  at  a  Dis- 
count when  it  sells  at  less  than  its  nominal  value. 
Tnus,  when  $100  stock  sells  for  $86  money,  it  is  at  a 
discount  of  15  per  cent. 

The  purchase  and  sale  of  stocks  arfi  nguallv  affan^^^ 
by  means  of  a  stock-broker,  who  is  paid  a  certain  per- 
centage on  all  stock  that  passes  through  his  hands 
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Thus,  if  stock  is  at  92^  and  the  broker  charge  i  per 
cent.,  the  buyer  will  have  to  pay  |93,  ($92»  +  $|)  for 
$100  stock,  and  the  seller  would  receive  $92  (|92i  — 
$^)  for  it. 

198.  Btock  is  often  named  from  the  interest  which  is 
paid  to  the  owners  of  the  stock.  Thus,  tlie  Dominion 
Government  stock,  paying  interest  at  the  rate  of  6  per 
cent.,  is  spoken  of  is  the  Dominion  6  per  cents.,  or 
Dominion  O's. 

Consols  are  a  part  of  the  national  debt  of  Great  Brit- 
ain, so  called  from  the  Consolidation  of  the  stock  of 
various  annuities  into  a  joint  3  per  cent,  stock. 

The  National  Debt  ot  Great  Britain,  which  now 
amounts  to  about  778  millions,  has  been  incurred  by 
loans  made  to  the  Btate  by  individuals.  Interest  is  paid 
upon  the  main  part  of  this  debt  at  the  rate  of  3  per  cent. 
The  names  of  the  persons,  who  have  a  claim  on  the 
nation  for  such  interest,  arc  registered  in  books  kept  by 
the  Bank  of  England  on  behalf  of  the  Government. 
Such  persons  are  called  Fundholders:  the  debt  itself  is 
often  called  T/ie  Funds :  and  the  interest,  which  is  pay- 
able half-yearly,  is  called  Dividcruh. 

Suppose  /I  to  be  a  Fundholder  in  that  ]>articnlar  part 
of  the  National  Debt  called  The  Three  per  Cent.  Consuh, 
and  supi)ose  the  amount  of  the  debt,  which  he  is  ack- 
nowledged by  the  Kegister  to  hold,  to  be  €5000,  he  is 
then  said  to  hold  A'5O00  stoclc.  A  cannot  demand  the 
payment  of  5000  sovereigns,  or  any  smaller  sum,  from 
the  Government,  as  a  redemption  of  the  debt,  but  the 
Government  undertakes  to  pay  him  (or  any  one  to  whom 
he  may  assign  his  claim)  75  sovereigns,  every  half-year, 
that  being  the  amount  of  interest  on  £5000  for  half  a 
year  at  3  per  cent. 

Now  suppose  /I  to  be  desirous  of  selling  his  claim  to 
B.  The  value  of  the  claim  does  not  vary  much  from 
time  to  time  in  the  case  before  us,  for  England  is  known 

interest  on  her  debt,  and  the  security  of  the  claim  makes 
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the  Fundholder  satisfied  with  a  low  rate  of  interest, 
punctually  paid  and  easily  obtained.  The  value  of  £100 
Stock  in  Consols  is  at  the  present  time  (July  12,  1877) 
92|,  that  is,  A  can  obtain  £92|  for  each  £100  Stock  that 
he  holds,  and  B  on  the  payment  of  50  x  £92 1,  or 
£4618.  15.9.  can  have  the  £5000  Stock,  now  held  by  A, 
transferred  to  him. 

A' 8  name  is  then  removed  from  the  Register,  and  B's 
name  is  inserted  in  it,  and  the  process  is  called  a  Tram- 
fer.  A  is  said  to  sell  out  of  the  Funds  and  B  is  said 
to  invest  in  them. 

199.  United  States  securities  are  of  two  kinds  :  Notes 
and  Bonds. 

United  States  6's,  5-20  are  bonds  bearing  interest  at 
6  per  cent,  and  payable  in  20  years,  but  may  be  paid 
in  5  years,  if  the  Government  choose.  When  it  is 
necessary  to  distinguish  different  issues  of  bonds  bear- 
ing the  same  rate  of  interest,  the  year  at  which  they 
become  due  is  mentioned  ;  thus  U.  S.  6's,  5-20  of  '84  ; 
U.  S.  6's,  5-20  of  '85. 

Notes  are  of  two  kinds. 

First,  those  payable  on  demand,  without  interest, 
known  as  United  States  Legal-tender  Notes,  or  **  Green 
Backs." 

Second.  Treasury  notes  payable  at  a  specified  time, 
with  interest.  Of  this  kind  are  notes  bearing  interest 
at  7fV  V^^'  cent.,  and  known  as  7-30's.  These  have  all 
been  redeemed. 

200.  C'URRENCY  is  a  term  used  in  commercial  lan- 
guage. 

First.  To  denote  the  aggregate  of  Specie,  Bills  of 
Excliange,  Bank  Bills,  Treasury  Notes,  and  other  sub- 
stitutes for  money  employed  in  buying,  selUng,  and 
carrying  on  exchange  of  commodities  between  various 
countries. 

SecoiKi.  To  denote  whatever  circulating  medium  is 
used  in  any  oouutry  as  a  substitute  for  the  government 
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standard.  It  sometimes  happens  that  the  paper  cur- 
rency of  a  country  becomes  depreciated  in  vahie,  as  is 
the  case  at  the  present  time  in  the  United  States.  Thus 
when  we  read  in  Stock  quotations  of  American  currency 
buying  at  94f  and  selling  at  95^,  it  is  meant  that  a 
broker  would  give  $94^  gold  for  $100  of  paper  currency, 
and  that  he  would  sell  $100  of  paper  currency  for  $95^ 
gold.  Also  when  we  read  that  gold  is  105^,  it  is  meant 
that  the  paper  currency  is  taken  as  the  standard  for  the 
time  being,  and  $106  J  of  such  currency  would  be  given 
for  $100  gold. 

201.  In  Canada  the  liability  on  all  Banks  Stocks  is 
limited  to  double  the  amount  of  the  subscribed  capital. 
On  all  other  stocks  the  liability  of  shareholders  is  strict- 
ly limited  to  the  amount  of  the  subscribed  capital. 

When  all  the  Capital  of  a  Company  has  been  paid  up, 
it  is  often  changed  from  Shares  to  Stock,  because  in  the 
case  of  Stock,  transactions  can  be  carried  on  with 
reference  to  any  portions  of  it,  whereas  in  the  case  of 
Shares,  fractional  parts  of  those  Shares  cannot  be 
transferred. 

Three  points  must  now  be  clearly  marked  : 

(1)  We  shall  know  the  amount  of  money  received  by 
A  for  any  given  amount  of  stock,  if  we  know  the  price  of 
the  stock  at  the  time  of  sale. 

(2)  We  shall  know  how  much  stock  can  be  bought  by 
B  for  any  given  amount  of  money,  if  we  know  the  price 
of  the  stock  at  the  time  of  sale. 

(8)  We  shall  know  the  amount  of  income  received  by 
A  (and  subsequently  by  B)  on  any  given  amount  of 
stock,  if  we  know  the  rate  of  interest  payable  on  the 
stock  ;  the  income  depending  in  no  way  on  the  price  of 
the  stock. 

These  three  oases  we  now  proceed  to  illustrate  : 

Ex.  (1).  What  is  the  value  of  $2500  stock  in  the 
Dominion  5's  at  98^  ? 


)aper  cur- 
ilue,  as  is 
tes.  Thus 
currency 
^nt  that  a 
currency, 
r  for  $95i 
t  is  meant 
,rd  for  the 
i  be  given 


Stocks  is 
jd  capital. 
}  is  strict- 
ital. 

Q  paid  up, 
use  in  the 
,  on  with 
le  case  of 
lannot   be 


3ceived  by 
tie  price  of 

bought  by 
J  the  price 

eceived  by 
imount  of 
ble  on  the 
tie  price  of 

•ate : 

)ck  in  the 


STOCKS   AND    SHARES.  208 

The  value  of  $100  stock  is  $98.25  ; 

"^  mistook  is       $\^5|*--r 

"  $25008tocki8$-2Aogxnfl.2». 

=  $2456.25. 

Ex.  (2).  How  much  stock  can  be  purchased  at  92^ 
for  1740  ? 

For  $92.60  I  can  purchase  $100  stock  ; 

For$l  -  $-^i^„-; 

For  $740  "  $IJL^oo^  ^^  ^qO  stock. 

Ex.  (3).  What  annual  income  is  derived  from  invest- 
ing $3920  in  the  6  per  cents,  at  98? 

Here  the  owner  of  $100  stock  has  an  income  of  $6,  and  to 
purchase  this  stock  he  must  pay  $98 ; 

.•.  $98  gives  an  income  of  $6; 
.*.  $1  gives  an  income  of  $^\  ; 

.-.  $3920  give  an  income  of$— ''"^*',  or  $240. 

9  8 

Ex.  (4).  What  sum  must  be  invested  in  the  Dominion 
G's  at  95  so  that  I  may  have  an  annual  income  of 
$1200? 

Since  $6  is  got  from  investing  $95 ; 

.'.  $1  is  got  from  investing  $^^5  ; 

.-.  $1200  is  got  from  investing  $ '-?^-?  ^»-5.,or  $19000. 

Ex.  (5).  What  annual  income  is  derived  from  $3560 
stock  in  the  U.  S.  5's,  10-40  ? 
Income  on  $100    stock  is  $5. 

•'        $1  " 

$3550      " 


<i 


''ttrf 

»3  5  50X5 


100 


,  or  $177.50. 


This  is  merely  a  case  of  finding  the  Interest,  where 
the  stock  is  the  Principal. 

Ex.  (6).  Bought  stock  in  the  Bank  of  Commerce  at 
120.     The  last  dividend  was  at  8  per  cent. ;  what  per 
cent,  did  I  make  on  the  investment  ? 
$120  give  an  income  of  $8 ; 


d&inn 


(« 
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the  per  cent,  required  is  6| 
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Ex.  (7).  When  stock  is  at  84,  how  much  stock  must 
be  sold  to  raise  $462  ? 
Since  $84  is  got  from  selling  $100  stock ; 

.-.    $1 

.-.    $462 


<< 


« 


$^0  stock; 
*6» ''LOO  stock; 


84 

or  $660  stock. 


Ex.  (8).  What  is  the  price  of  Ontario  Bank  stock 
when  $6000  stock  produces  $5880  ? 
Since  $6000  stock  is  worth  $5880 ; 


$100 


(( 


«t 


t6880  . 
klOOxSsSO 


or  $08. 


^        6000 

.'.  the  stock  was  selling  at  98. 

Ex.  (9).  By  investing  in  the  Dominion  6's  I  make  6^ 
per  cent. ;  what  was  the  selling  price  of  this  stock  ? 
Since  $6.60  is  got  from  investing  $100 ; 

.-.    $6  «  $«-|:i^^  or  $92^. 

.'.  the  selling  price  was  92j^. 

Ex.  (10).  Which  is  the  more  advantageous  stock  to 
invest  in,  6  per  cents,  at  95,  or  5  per  conts.  at  87^,  and 
how  much  per  cent,  is  it  better  ? 

Income  for  $96  in  the  6  per  cents,  is  $6 ; 

.*.  Income  for  $1  in  the  6  per  cents,  is  $^. 

Income  for  $1  in  the  5  per  cents  is  9-^f  OJ*  ^iW* 

We  have  now  to  compare  the  fractions  ^nr  *^d  -j^. 

Beduced  to  a  common  denominator  these  become  ^V^ 
and  ^-i^. 

.'.  Income  for  $1  in  the  6  per  cents  is  {^z^~W5T5)  ^^  * 
$1  better  than  in  the  6  per  cents. 

.-.  Income  for  $100  in  the  6  per  cents,  is  100x(^Vry~ 
■^j^)  of  a  $1  better  than  in  the  5  per  cents. 

Now  100x(^Vtf— ^VA)  =  "91. ..per  cent,  requirr  d. 

Ex.  (11).  A  person  transfers  ^^5000  stock  from  a  8 
per  cent,  stock  at  72,  and  invests  the  proceeds  in  a  4 
per  cent,  stock  at  90.  Find  the  difference  in  his  in- 
come. 
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£8600*'  ^*  '^"^  ^^^^  ''*°*''  **  '^^'  *°*^  ^®*^  ^(72X60)  or 

Then  he  invests  f  8600  in  the  4  per  cent.,  stock  at  90,  and 
buys  ^3«JL^xj^  g^^j^^  ^^  ^^^^  ^^^^j^ 

Now  YAb  first  income  on  the  ^5000  stock  was  £^2MA^ 

100      ' 

or  ;ei50. 
And  his  tecond  income  on  the  £4000  stock  is  £1MPJL4 

100      ' 

.    u    •  L.    .  ,  or  ^160; 

. .  ne  increases  his  income  by  ^10. 

Ex.  (12).  A  person  invests  £1076.  10*.  in  Consols 
when  they  are  at  89i,  and  sells  out  when  they  are  at 
tratsaTtio^n  '^        ^*'°'  brokerage  at  \  per  cent,  on  each 

£m-ty.   *°'''*'*^   '^^''^   '''''*^   £(89i+*)    is   sold    for 
.-.  on  £89f  \he  gain  is  £3g  ; 

84 
.-.  on  £1      the  gain  is  £^^,  or  £^ ; 

.-.  on  £1076  10«.  the  gain  is  £1075.  5  x  ^/>y,  or  £48.  IO5. 

Ex,  (13).  A  person  invested  in  Bank  stock  at  894 
and  sold  out  at  IO81,  and  cleared  $397.50  ;  how  much 
saction"?^^      brokerage  being  i  per  cent,  on  each  tran- 

Here  what  cost  $90  is  sold  for  $103^  ; 

.-.  he  gained  $18.25  by  investing  $90  ; 

.-.  he  gained  |1         by  investing  ^^f^n  5 

.*.  he  gained  $897.50  by  investing  $iiI±2Ai£,  or  $2700. 

Ex.  (14).  A  person  having  to  pay  $3606  2  two  years 
hence,  invested  a  certain  sumin  the  Toronto  6  per  cent 
city  bonds  to  accumulate  interest  until  the  debt  be  S* 
and  also  aj.  equal  sum  next  year ;  supposing  tiieLvet- 
ments  to  be  made  when  the  stock  was  at  ira^d  the 
first  year's  interest  also  invested  in  stock,  and  the  price 
to  remain  the  same,  what  must  be  the  sum  invested  on 
each  occasion  that  thArA  tt,o„  v,.  ,-„„i  _..^  A     ,  ,      ^° 

the  debt  at  tiie  prope7tTme "7  ^'^  '""  """'''''  ^  ^^^ 
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Every  $99  invested  will  give  $6  interest ; 

.".  every  $1  invested  will  give  $-^q  interest ; 

.'.  $  sum  invested  will  give  $  sum  X  ^^  interest. 


ffF  ^ 


a 


Now  8  sum  X  ^jf  invested  will  give  $  sum  X    " 
interest. 

Hence  at  the  end  of  the  second  year  there  were  on  hand 
the  two  sums  invested. 

Two  years'  interest  on  the  arst  investment  =  2  x  sum  X 


One  year's  interest  on  the  second  investment  =  sum  X 


1  the  interest  on  the  first  year's  interest  =  sum  X  A 

2  sums  +  8  X  sum  X  A  +  sum  x  A  X  A  to  "»( 


^W9 


¥1? 


(2  +  il  +  M:)  sum  =  $3606^ ; 
,8606 A 
.-.  sum  =  $  2i4ay  =  ^1660 

Examples,    (ox) 
Find  the  value  of 

(1)  $7645  stock  in  the  6  per  cents,  at  95. 

(2)  $9800  stock  in  the  5  per  cents,  at  80. 
(8)  $7650  stock  in  the  7  per  cents,  at  118^. 

(4)  ^£8850  stock  in  the  8  per  cents,  at  92. 

(5)  ^572.  10«.  stock  in  the  8  per  cents,  at  91^. 

How  much  stock  will 

(6)  $8400  buy  in  the  4  per  cents,  at  76  ? 

(7)  $3757.60  buy  in  the  8  per  cents,  at  125  j  ? 

(8)  $994.50  buy  in  the  7  per  cents,  at  117  ? 

(9)  ^2199  buy  in  the  8  per  cents,  at  91^  ? 

(10)  J5627.  10s.  buy  in  the  3  per  cents,  at  92|  ? 

What  income  is  got  from  investing 

(11)  $934.25  in  the  6  per  cents,  at  101  ? 

(12)  $4147  in  4  per  cent,  stock  at  72^  ? 

(13)  $6720  in  6^  per  cent,  stock  at  96  ? 

(14)  $8726  in  8  per  cent,  stock  at  74^  ? 

(15)  £84:75,  lOss.  in  3  per  cent,  stock  at  92^  ? 
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)t. 

"    ffF   -^   Dff 

B  on  baud 
I  X  sum  X 
=  sum  X 
mm  X  ^«, 
^  to  meet 


Wliat  amount  of  stock  must  be  sold 

(16)  In  the  8  per  cents,  at  125  to  produce  ^750  ? 

(17)  In  the  Dominion  S's  at  92^  to  produce  $029  ? 

(18)  In  the  6  per  cents,  at  101  to  produce  $904.60 

(19)  In  the  7^  per  cents,  at  128  to  produce  $4090? 
What  per  cent,  is  made  by  investing  in  the 

(20)  8  per  cents,  at  120? 

(21)  5  per  cents,  at  96  ? 

(22)  6  per  cents,  at  104  ? 

(23)  8i  per  cents,  at  76  ? 

When  Greenbacks  ave  at 

(24)  90,  what  is  the  price  of  erold  ? 

(25)  92;J,  what  is  the  price  of  gold  ? 

(26)  84,  what  is  the  price  of  gold  ? 

When  gold  is  at  a  premium  of 

(27)  10  per  cent.,  what  are  "  Greenbacks  "  quoted  at  ? 

(28)  25  per  cent.,  what  are  "Greenbacks  "  quoted  at? 

(29)  14  per  cent.,  what  is  $5700  of  American  Currencv 
worth  ?  ' 

What  sum  must  be  invested  in  the 

(30)  8  per  cents.,  at  120  so  as  to  produce  an  income  of 
$640. 

(31)  5  per  cents.,  at  90  so  as  to  produce  an  income  of 
$3750  ? 

(32)  4J^  Ipor  ocvntfl.,  at  67  so  as  to  produce  an  income  of 
$2790. 

What  is  the  selUng  price  of  stock  when 
(83)  $550  stock  in  the  6  per  cents,  produce  $558.25  ? 
(34)  $7840  stock  in  the  4  per  cents,  produce  $6064? 
y  (35)  £840  stock  in  the  3  per  cents,  produce  £773.  17«.  ? 

(36)  What  must  I  pay  for  U.  S.  10-40's  (  Interest  at  5  %) 
that  my  investment  may  yield  6  per  cent  ? 

(37)  Which  is  the  better  investment,  the  buying  of  9  per 
cent,  stocks  at  25  per  cent,  advance,  or  6  per  cent,  stocks  at 
25  per  cent,  discount,  and  how  much  per  cent,  better  ? 


ncoiiicS  uuiivCu  iroza  in- 


Testiug  a  certain  sum  in  6  per  cent  stock  at  126,  and  in  9 
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per  cent,  stock  at  210,  is  ^£22.  10a. 
vested  ? 


What  is  the  amount  in- 


111 


11 


•  (B9)  I  sell  out  of  the  8  per  cents,  at  96,  and  invest  the 
proceeds  in  Uailway  6  per  cent,  stock  at  par ;  find  hy  how 
much  per  cent,  my  income  is  increased. 

!^  (40)  If  a  8^  per  cent,  stock  be  at  91,  how  much  must  I 
invest  in  it,  so  as  to  have  a  yearly  income  of  £982,  after  pay- 
ing Id  in  the  pound  income-tax  ? 

(41)  By  selling  out  £4600  in  the  India  6  per  cent,  stock  at 
112*,  and  investing  the  proceeds  in  Egyptian  7  per  cent, 
stock,  a  person  finds  his  income  increased  by  £1G8.  15s. 
What  is  the  price  of  the  latter  stock  ? 

(42)  Find  the  alteration  in  income  occasioned  by  shifting 
£8200  stock  from  the  8  per  cents,  at  86^,  to  4  per  cent.  stocK 
at  114 J  :  the  brokerage  being  |  per  cent. 

(43)  A  owns  a  farm  which  rents  for  $411.45  per  annum. 
If  he  sell  the  farm  for  $8229,  and  invest  the  proceeds  in  U. 
S.  6's,  6-20*8  of  84,  at  105,  paying  ^  pei  cent,  brokerage,  will 
his  yearly  income  be  increased  or  diminished,  and  how 
much  ? 

\^  (44)  Through  a  broker  I  invested  a  certain  sum  of  money 
in  U.S.  6'8,  5-20  at  107^,  and  twice  as  much  in  U.S.  6's 
10-40  at  98^,  brokerage  in  each  case  ^  per  cent.  My  in- 
come from  both  investments  was  $1074.  How  much  did  I 
invest  -a  each  kind  of  stock  ?  1  ^  7  ^« 

(45)  A  purchased  goods  for  which  he  was  to  pay  $7000  in 
currency,  or  $5500  in  gold.  Will  he  gain  or  lose  by  accept- 
ing the  latter  proposal,  gold  being  at  125,  and  how  much  ? 

(46)  I  invest  in  the  8  per  cents,  at  92.  They  fall  to  86, 
and  I  sell  out  and  obtain  a  safe  investment  paying  6  per 
cent.,  but  not  subject  to  fluctuation  of  value.  How  long 
must  I  hold  it  before  I  shall  make  a  profit  by  the  change, 
in  case  8  per  cents  rose  to  their  ftirmer  vahie  ? 

(47)  I  own  $4000  Montreal  Bank  stock  paying  an  annual 
dividend  of  14  per  cent.  I  sell  at  180  and  invest  in  Toronto 
Gas  Company  stock  at  126  and  receive  an  annual  dividend 
of  9  per  cent.  Wliat  change  is  made  in  my  income,  broker- 
age being  |  %  and  5  %  on  the  respective  transactions  ? 

(48)  A  person  bought  stock  at  95J,  and  after  receiving  the 
half  yearly  dividend  at  the  rate  of  7  per  cent,  per  annum, 
sold  out  at  92|  and  made  a  profit  of  $37.60.  How  much 
stock  did  he  buy  ? 

y     (49)  Whether  is  it  better  to  invest  in  the  6  per  cents  at 

\^  not •_    i1 —    c  „ 4_   _i.   oe     1 1 I.-; 1 X  n 

T     ^02,  ^>^  ^u  iiuc  kj  put'  ucuis  m  Oil,  urvii.cr»{^c  uuixig  §  per  Cism.f 
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60)  What  sum  mu^t  a  man  invest  in  tlie  Dominion  6*8  at 
lui  m  order  to  liave  a  clear  income  of  $1775.50,  after  pa' 

HOO  ?  '"^''''"^  **''  °^  ^*  '^^"*'  ^'^  *''^  ^^'^l*'"  •^^  «"  °^e' 
(^3^1  A  gentleman  has  been  receiving  12  per  cent  on  his 
IZlltZ^rf"'  ^\''''  '"^  ^"^^^^^^  to'^reside  anS  t 
^£2400  Wh!r'  ''S  '•  -^^  ^^*'  ^"^  ^^^  '■^^^'"^  in  England 
ro|4  86J?  ^^'         '""^""^    ""  Canada,  ^  being  equal 

Stinwf{iof'°^^  •''*  ^4^^ /«»  tlie  ftidia  Five  per  Cent. 

ner  r«nf  qf^'if"^  ?TV°^  *^^  P''""^^^^  ^^  Egyptian  Seven 
per  Cent.  Stock,  A  finds  his  income  increased  by  iJ168.  15, 

tYanlT  *^-  P"f  "^  *^^  ^*^*^^  ^t^^J''  brokerage  on  each 
transaction  bemg  ^  per  cent.  ? 

(53)  The  6  per  cents,  are  at  9U  and  the  7  per  cents,  at 

him  fti^rfn '''°"    %\t  "T  ^^  "'^""y  *°  i^^^st  which  will  give 
fh?^ -ff       """'.^  "^^  *^'  ^?'°'"''  '*^«^  *ban  of  the  latter.    Find 

of'itL^.T.h?'^^^^!  guarantees  to  pay  5  per  cent,  on  shares 
of  «100  each  ;  another  guarantees  at  the  rate  of  4#  per  cent 

of  the  latter  ^34  each;  compare  the  rates  of  interest  which 
the  shares  return  to  the  purchasers. 

•    ^fS^  "^^  present  income  of  a  railway  company  would 
justs^  \diy.dend  of  3J  per  cent.,  if  there  were  no  p^efeTence 
^ares ;  but  as  |!1200000  of  the  stock  consists  of  such  shares 
wfcjch  aij  guaranteed   5  per  cent,  per  annum,  the  ordinar^ 

:mrnfiTtocrr^^  ^-^^ ' '--  ^^^*'  ^^^*  -  *^^ -"s 

<kJ\f(ljfT'''^^  ^'■°°'   n^y  .correspondent    in    New    York 
$6150  U.b.  currency,  with  instructions  to  deduct  my  com 
mission  at  2i  per  cent.,  and  invest  the  remainder  S  Cana- 
dian Tweeds  worth  ei.03J    per  yard.     Ho ,v  many  ya?ds 
should  I  send  him,  gold  being  quoted  at  115  ?         ^  ^ 

Examination  Papers. 
I. 
(1)  Jxx  a  sale  of  goods  for  $728  there  is  a  loss  of  9  ner 

(2)      If  20  nftr   ft«n*      ha    rrnir^rxA    U..  ~-U! ■•     1        - 

what  ,-a  tuJ" "  • 1""'  &"""'='"  "y  "t^^iug  a»  article  for 82.10: 

What  is  the  gam  or  loss  per  cent,  when  it  is  sold  for  $1.60  y 


21G 


EXAMINATION    PArERS. 


(8)  A  grocer  had  160  lbs.  of  tea,  of  which  he  sold  50  lbs. 
at  $1.80  per  pound,  aud  found  he  was  gaiu'ug  only  74  per 
cent.,  but  he  wished  to  gain  10  per  cent,  on  the  whole.  At 
what  rate  must  the  remaining  100  lbs.  be  sold  that  he  may 
attain  his  wishes  ? 

(4)  A  tradesman  adds  85  per  cent,  to  the  cost  price  of  his 
gooda,  and  gives  his  customers  a  reduction  of  10  per  cent,  on 
their  bills ;  what  profit  does  ho  make  '/ 

(5)  A  bill  of  $2r)'20  due  a  year  hence  can  be  taken  up  now 
at  5  per  cent,  discount.  Supposing  a  tradesman  can  employ 
his  capital  so  as  to  obtain  interest  at  the  end  of  every  quarter 
at  the  rate  of  4^  per  cent,  per  annum,  had  he  better  so 
employ  it  or  take  up  the  bill ;  and  what  will  be  the  difference 
to  him  ^ 

II. 

(1)  A  tradesman  marks  bis  goods  with  two  prices,  one 
for  ready  money,  and  the  other  for  one  year's  credit,  allow- 
ing discount  at  6  per  cent.  If  the  credit  price  bo  marked 
$2.45,  what  ought  the  cash  price  to  be  i 

(2)  If  goods  be  sold   on  condition  to  allow  10  per  cent. 
'  discount,  if  payment  be  made  at  the  end  of  six   months, 

what  discount  ought  to  bo  allowed  if  payment  be  actually 
made  (1)  three  months  before,  aud  (2)  three  months  after  the 
stated  time,  if  money  bear  interest  at  5  per  cent,  per  annum  ? 

(3)  A  person  purchases  goods  at  $1.20  per  pound  Troy 
weight  and  sells  them  again  by  Avoirdupois  weight ;  at 
what  rate  per  ounce  must  he  sell  so  as  exactly  to  reimburse 
his  outlay  ? 

(4)  What  is  meant  when  it  is  said  that  Consols  are  at 
88.i?  What  are  they  at  when  £J000  is  paid  for^  i*  10000 
Consols  ?  "** 

(5)  A  person  sells  $1200  stock  in  tlie  3  per  cents,  at  86,  in 
order  to  invest  in  bank  stock  paying  8  per  cent.;  what  price 
must  he  pay  for  it  to  be  neitlier  a  gainer  nor  loser  ? 

III. 

(1)  I  send  $3000  to  my  agent  in  Montreal  to  invest  in  tea 
at  75c  per  lb.     He  deducts  his  conamiBsion  of  2  per  cent, 
and  purchases  the  tea.     How  many  pounds  do  I  receive  and  ., 
at  what  must  I  sell  par  lb,  so  as  to  make  a  profit  of  §ii^  ^'  M 
after  paying  frei^itage  $30  and  insurance  at  the  rate  of  ^ 
per  cent.? 

(2)  Bought  land  at  $50  an  acre ;  how  muoh  must  I  ask 
an  acre  that  I  may  take  oil  25  per  cent,  firom  my  asking 


1' 


KXAMINATION    PAPRRfl. 


217 


old  50  lbs. 
tnly  7i  per 
vhole.  At 
lat  he  may 

rice  of  his 
ler  cent,  on 

m  np  now 
san  employ 
sry  quarter 
)  better  so 
a  difference 


prices,  one 
Bdit,  allow* 
30  marked 

per  cent. 
X  months, 
)e  actually 
js  after  the 
er  annum  ? 

ound  Troy 

(vei^ht ;  at 

reimburse 

sols  are  at 
or  i*  10000 

s.  at  86,  in 
ivhat  price 
•? 


vest  in  tea 

per  cent, 
'eceive  and 
fit  of  m^  -f  • 

rate  of  I 

lUst  I  ask 
my  asking 


i 


prloo,  and  still   make  20  per  cent,  profit  on  the  purchase 
luoney  ? 

(8)  A  buys  silks  at  $'2.26  per  yard  on  a  credit  of  0  months. 
^  buys  the  sumo  quality  of  silks  for  $2.15  per  yard,  cash. 
Which  makes  the  best  purchase,  money  being  worth  10  per 
cent.,  and  what  must  the  goods  bo  marked  at  to  insure  a 
gam  of  25  per  cent.?  Or,  if  the  silks  be  sold  at  $S  per  yard, 
what  profit  per  cent,  does  each  make  ? 

(4)  A  person  buys  an  article  and  sells  it  so  as  to  gain  5 
per  cent.  If  he  had  bought  it  at  6  per  cent,  less,  and  sold 
it  for  5  cents  less,  he  would  have  gained  10  per  cent.  Find 
the  cost  price. 

(6)  A  person  buys  6  per  cent,  city  of  Toronto  bonds,  tbe 
interest  on  which  is  paid  yearly,  and  which  are  to  be  paid 
off  at  par,  8  years  after  the  time  of  purchase  ;  if  money  be 
worth  5  per  cent.,  what  price  should  he  give  for  the  bonds  ? 

IV. 

(1)  Bought  cloth  at  $3  in  gold,  and  sold  at  $4  in  currency. 
Did  I  gain  or  lose  by  the  transaction,  and  how  much  per 
cent,  in  currency,  gold  being  at  IIG? 

(2)  A  merchant  sold  24  cheese  at  $B0  each.  On  one  half 
he  gained  80  per  cent.,  and  on  the  remainder  he  lost  80  per 
cent. ;  did  he  gain  or  lose  on  the  whole,  and  how  much  ? 

(3)  A  man  wishing  to  sell  his  farm  asked  86  per  cent,  more 
than  it  cost  him,  but  he  finally  sold  it  for  20  per  cent,  less 
than  his  asking  price.  He  gained  $528  bv  the  transaction. 
How  much  did  the  farm  cost,  what  was  his  asking  price, 
and  for  how  much  did  he  sell  it  V 

(1)  A  person  having  to  pay  $1085  at  the  end  of  2  years 
invested  a  certain  sum  in  3  per  cent,  stock,  allowing  the 
dividends  to  accumulate  until  tlie  paymontof  the  debt,  and 
also  an  equal  sum  next  year,  and  also  the  previous  year's 
interest.  If  the  investment  is  made  and  the  debt  paid  when 
stock  was  at  73,  what  must  bo  the  sum  invested  on  each 
occasion  that  there  may  be  just  sufficient  to  pay  the  debt  at 
the  proper  time  ? 

(5)  A  merchant's  stock-in-trade  is  valued  on  Jan.  1,  1875, 
ftt  $40000,  he  has  $1750  in  cash  and  owes  $9d50 ;  during  the 
year  his  personal  expenses,  $1500  aro  paid  out  of  thi "pro- 
ceeds of  the  business,  and  on  Jan.  1, 1876,  his  stock  is  valued 
at  $30750,  he  has  $2850  in  cash  and  owes  $7550.  What  is 
the  whole  profit  of  the  year's  transactions  alter  deducting  5 
per  cent,  interest  on  the  canital  with  wln^ii  Ua  hacan  «u» 
year? 
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V. 

(1)  I  received  an  8  per  oeut.  dividend  on  railway  stock, 
and  invested  the  money  in  the  same  stock  at  80.  My  stock 
having  increased  to  $18750,  what  was  the  amount  of  my 
dividend  ? 

(2)  How  many  shares  of  $50  each  must  be  bought  at  26 
per  cent,  discount,  brokerage  If  per  cent.,  and  sold  at  16 
per  cent,  discount,  brokerage  IJ  per  cent.,  to  gain  $121.66|? 

(3)  What  sum  must  be  invested  in  United  States  10-40'8 
bearing  interest  at  6  per  oent^^  payable  in  gol^  purchased  at 
par,  to  produce  a  semi-annual  income  of  $400  1^  S.  currency, 
when  gold  is  quoted  at  175  per  cent.  ? 

(4)  The  charter  of  a  new  railroad  company  limits  the 
stock  to  $1500000,  of  which  3  instalments  of  $10  per  cent., 
20  per  cent.,  and  40  per  cent,  respectively  having  been  paid 
in  ;  the  cost  of  construction  has  reached  $860000,  and  the 
estimated  cost  of  completion  is  $860000.  If  the  company 
call  in  the  jfinal  instalment  of  its  stock,  and  assess  the  stock- 
holders for  the  remaining  outlay,  what  will  be  the  rate  per 
cent.  ? 

(6)  A  person  invests  $16380  in  the  3  per  cents,  at  91 ;  Le 
sells  out  $12000  stock  when  they  have  risen  to  93|,  and  the 
remainder  when  they  have  fallen  to  85.  How  much  does 
he  gain  or  lose  by  the  transaction.  If  he  invests  the  pro- 
duce in  4i  per  cent,  stock  at  102,  what  is  the  difference  in 
bis  income  ? 

XXVIII.    Division  into  Proportional  Parts. 

202.  Suppose  3  persons.  A,  B,  and  C,  to  be  in  part- 
nership,  and  an  arrangement  made  that  the  profits  of 
the  business,  in  which  they  are  engaged,  are  to  be  di- 
vided into  6  equal  parts,  of  which  A  is  to  take  3  parts, 
B  2  parts,  and  O  1  part.  The  shares  of  A,  £,  and  C 
are  then  said  to  be  in  the  proportion  of  3,  2,  and  1. 

Ex.  (1).  Divide  $1276  among  8  persons,  whose 
shaies  are  to  be  in  the  proportion  of  3,  5,  and  7. 

This  may  be  regarded  as  a  case  in  which  one  holds  8 
shareSi'One  6,  and  one  7,  and  they  hold  16  shares  in  all. 

Hence,  if  we  divide  $1275  by  15,  and  we  get  the  amount 
of  one  share,  that  is,  amount  of  one  share  =  $a«ijl  =  ^86. 

Then  one  of  the  persons  receives  3  v  $S5-,  or  $256  ; 

the  second  receives  6  x  $86,  or  $426 ; 

the  third  receives  7  X  $85,  or  $595. 
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Ex.  (2).  Divide  $837  among  three  partners,  whose 
shares  are  to  be  in  the  proportion  of  ^,  ^,  and  |. 

The  common  denominator  of  ^,  ^,  and  |  is  80 ; 
.-.  the  shares  are  to  be  in  the  proportion  of  It,  ig,  Ind  JU  : 
that  18  the  proportion  of  16,  10,  and  6 ;  « o,  ja,  ana  irir , 

Now  15  -f  10  4-  6  =r  81. 

.-.  amount  of  one  share  out  of  81  shares  =  $»/{'  —  $27. 
Then  one  ot  the  partners  receives  15  x  $27,  or  $405  ; 
the  second  receives  10  x  $27,  or  $270 ; 
the  third  receives    6  x  $27,  or  $162. 

Ex.  (8).  A  rate  of  $4212  is  to  be  paid  by  three  town- 
snips,  and  the  property  on  which  it  is  levied  is  $24700 
m  the  first  $37250  in  the  second,  and  $43350  in  the 
third.     What  sum  is  paid  by  each  ? 

Amount  of  property  on  which  the  rate  is  levied  is  $106300. 
Then  $105800  has  to  pay  a  rate  of  $4212. 
••.$1  hastopay  arate$,;iig„ 

.-.  $24700    has  to  pay  a  rate  $ ?-lLo_«  >i*^i:p  or  ftflSR . 

105300  W»C>0, 

$37260    has  to  nav  a  rate  ft  ^1^  *  "  '^  *  *  i  a^  ^^  ^ ^^^^^ 


$43350 


has  to  pay  a  rate  $ 
has  to  pay  a  rate  $ 


105300 
3_7  250x4213 

10  5  3  0  0 
43350x421a     A,w^ 

,  or  $1734. 


Ex.  (4)  Divide  $1000  among  A,  if," and V,  so  that^ 
may  have  half  as  much  again  as  B,  and  B  a  third  al 
much  again  as  C.  *® 

Representing  CTb  part  by  1, 

B's  part  will  be  1^, 

.«^  *u      P     *°?  ^'^  P'*'**'  ^^"  be  H  +  ^  of  H  =:  2  : 
and.  therefore,  the  parts  are  to  be  as  the  numbers  2  U  1 
. .  All  the  shares  =  2  +  H  -f  1  =  4^  times  C's  share 
4i  times  C's  =  $1000,  ' 

C-s  =  »^  =,280.769, 

B'b  =  4  of  0*8  .=  $307-692, 
-4  s  =  2  times  (Ts  =  $461-588. 

fKo^'';!,^^^'.?''''^!,*^^''''"'^^^  2^'^  i^<=o  three  parts  suoh 
that  three  times  the  first  may  be  equal  to  5  times  the 
second  and  in  ft  timiiQ  fh^  4.\.;Ja  ^  wmoo  me 

Take  the  first  pait  as  the  unii;  then  by  the  question 
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jtho  second  jmrt  will  be  f  of  the  first,  and  the  third  will 
be  I  of  the  firbt. 

Sum  of  the  parts  =  14-5  +  f  —  |§  times  the  firh^t. 

Hence  ^{^  times  the  Ist  =  287, 

the  Ist  -^  237  -r- 1§  =  120, 

the  2nd  -^  ?  of  Ist  =  |  of  120  =  72. 

the  Srd  ^=  3  of  Ist  =  t  of  120  -=  45. 

Ex.  (6).  Divide  $8400  among  A,  B,  and  C,  so  that 
A  may  have  $800  more  than  f  of  Rs  share,  and  B  $000 
less  than  \  of  6*'«  share. 

Bepresentlnts;  (Th  share  by  1,  then 

/<'«  share  =^  \  oi  Cs  share  -  *600 
i4'«  share  ^  |  of  B's  share  +  »800 

=  J  (J  of  C's  -  «i(>00)  -f  $800 
:=  i  of  Cs  +  $400 
Sum  of  all  the  shajres  =  O's  -|-  $  Cs  -  $600  +  i  C's  +  $400 

=  f  C's  -  $200. 
.'.  f  C«  -  $200  —  ^8400 
.  ^Cs  =  $8400  +  $200 

=  $'JG00 
Cs  =  $1600. 
B's  =  f  of  $1600  -  $600 

=  $600 
A's  =  ^  of  $1600  +  $400 
=  $1200. 

Examples-    (cxi) 

(1)  Divide  $60  into  two  parts  proportional  to  11  and  9. 

(2)  Divide  $2600  into  parts  proportional  to  2,  8,  7,  8. 

(8)  Divide  $8470  into  parts  proportional  to  h,  i,  i  and  ^. 

(4)  Gunpowder  is  made  of  saltpetre,  sulphur,  and  charcoal, 
in  parts  proportional  to  76,  10  and  16  ;  how  many  pounds  ot 
each  are  contained  in  12  cwt.  of  gunpowder  ? 

(6)  The  sides  of  a  triangle  are  as  8, 4,  6,  and  the  sum  of  the 
lengths  of  ths  8id(!H  is  480  yards  :  find  the  sides. 

(6)  Divide  $640  among  A,  B  and  (7,  so  that  A  may  have 
three  times  as  much  as  B,  and  G  as  much  as  A  and  B  to- 
gether. 

(7)  Divide  100  apples  among  three  boys,  bo  tlint  the  first 
may  receive  7  as  often  as  the  second  receives  8,  and  the  third 
may  receive  6  as  often  as  the  second  receives  4. 

m  A  bankrupt  owes  ^£272.  10s.  to  A ,  J354.  5s.  to  B,  and 
Aim  10«.  to  Cl  his  assets  are  £418.  19s.  4^^.  What  will 
each  of  the  creditors  receive  ? 
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(9)  A  force  of  police  1921  strong  is  lo  be  distributed  among 
4  towns  in  proportion  to  the  number  of  inhabitants  in  each  ; 
the  population  being  4150,  12460,  24900,  and  29050,  respec- 
tively.    Determine  tho  number  of  men  sent  to  each. 

(10)  Divide  £29  into  an  equal  number  of  halt-sovereigns, 
crowns,  half-crowns,  shillings,  sixpences,  and  fourpences. 

(11)  A  piece  of  land  of  200  acres  is  to  be  divided  among 
four  persons,  in  proportion  to  their  rentals  from  surroundiu" 
property  :  supposing  these  rents  to  be  ^500,  £350,  ^800,  and 
£90,  how  many  acres  must  be  allotted  to  eacU  ? 

(12)  Divide  ^2.  itJf  among  A,  B,  and  0,  so  that  for 
each  threepenny  piece  received  by  J,  B  may  receive  a  four- 
penny  piece,  and  that  there  are  as  may  thillings  in  the  sum 
received  by  G  as  there  are  sixpences  in  the  sum  received 
by  B. 

(13)  Divide  $10.40  among  6  men,  7  women,  and  14  bovs, 
so  that  each  woman  may  have  ?  of  each  man's  share,  and 
each  boy  I  of  each  woman's  share. 

(14)  A  number  of  men,  women,  and  children,  are  in  the 
proportions  2,  3, 5  ;  divide  $517.65  among  them,  so  that  the 
shares  of  a  man,  a  woman,  and  a  child  may  be  proportional 
to  3,  2,  1,  there  being  9  women. 

(15)  A  man  left  his  property  to  be  divided  among  his  3 
sons  in  proportion  to  their  ages  which  are  iiir  18,  and  12 
years.  The  share  of  the  youngest  is  $1440.  What  was  the 
value  ot  the  property  ? 

(16)  Divide  $5000  among  A,  B,  and  C,  so  that  A  may  get 
$300  less  than  ^  of  C's  share,  and  C,  $800  more  than  g  of  B's 
share.     What  are  the  shares  ol  each  ? 

(17)  Divide  15000  among  A,  B,  C,  and  D,  so  that  A  may 
get  f  of  B's  share  and  $250 ;  B,  $200  more  than  J  of  C's 
share,  C,  $100  less  than  /o  of  D's  share.  What  are  the 
shares  of  each  ?  ^ 

(18)  The  sum  of  three  fractions  is  ||3  ;  and  22  times  the 
first,  23  times  the  second,  and  24  times  the  third  give  equal 
products.     Find  the  fraction. 

(19)  Divide  the  simple  interest  on  *1171  for  13  years  at  6 
per  cent,  in  parts  which  shall  have  the  same  relation  as  «   ' 

9         5         8  ^*^' 

(20)  Of  the  boys  in  a  school  one-third  are  over  16  years  of 
age,  one-third  between  10  and  16.     A  legacy  of  $400  can  be 

15,  $1  to  each  between  10  and  15,  and  $J  to  each  of  the  rest. 
How  many  boys  are  there  in  the  school. 
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PARTNERSHIP. 

203.  When  persons  unite  to  carry  on  any  particular 
branch  of  business  the  connection  so  formed  is  called  a 
PARTNERSHIP.  The  method  of  working  questions  in 
partnership  is  the  same  as  that  explained  in  the  preced- 
ing article. 

Ex.  (1).  A,  B,  and  C  entered  into  partnership  to 
carry  on  a  mercantile  business  for  two  years.  A  puts 
in  $9000,  B  $6000,  and  C  $8000.  They  gained  $4600. 
"What  is  each  one's  share  of  the  gain  ? 

The  whole  capital  invested  is  $18000. 

Then  $18000  gain  $4500. 
.-.  $1  gains  $T*8innr  or  8i. 


$9000  gains  $ 


9000 


$2250. 


$6000  gains  $^^  =  $1500. 
$3000  gams  $^^  =  $750. 

Henco  A's  share  of  the  gain  is  $2260  ;  B%  $1500  ;  and 
C%  $750. 

Ex.  (2).  A,  B,  and  C  entered  into  partnership  for 
trading.  A  put  in  $600  for  4  months  ;  B  $400  for  6 
months,  and  C  $200  for  6  months.  They  gained  $980  ; 
what  was  each  man's  share  of  the  gain  ? 

$600  for  4  months  =  $2400  for  1  month. 

^400  "    6      "       =$2000      " 

$200  "    6      "       =$1200      "        " 

The  whole  capital  is  equivalent  to  $6600  for  1  month. 

Then  $6600  gai^QBO ; 
.-.  $1  gains  $/^=?V- 
*2400  gains  $2±J^^  =  $420. 

$2000  gains  $i.0JL?.iLl  =  $360. 

$1200  gains  $^AooiLI  =  $210. 
.-.  A's  share  is  $420,  JB's  $350,  and  O's  $210. 

Examples    (cxii) 

(1)  Two  men  jointly  purchased  a  bouse  for  $2692,  the 
first  contributing  $864  towards  the  purchase  and  the  second 
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particular 
3  called  a 
)tioiis  in 
le  preced- 

lership  to 

A  puts 

ed  $4500. 


1500;  and 

rsbip  for 
too  for  6 
led  $U80 ; 


onth. 


12592,  the 
\he  second 


!n?®' wl^f^^*^'"^.*^^^  '®"*«^  *^e  ^o"8e  for  8182.75  annu- 
ally.    What  share  of  the  rent  ought  each  to  have  ? 

agreeing  to^;ri9^  ^n  f  ^^  T^^"^  ^  P^'*"'^  ^^^  ^  °»ootl»8, 
agreeing  to  pay  ^22.50  for  the  use  of  the  same.     A  put  in 

6  horses,  B  put  m  18  cows,  and   G  90  sheep.     Consi-ierZ 

each  horse  as  equivalent  to  two  cows,  and  each  cow  as  eq"  a! 

to  8  sheep,  what  part  of  the  rent  ought  each  to  pa/?     ^ 

.J^\,'^'  \^}^^P,^^iered  into  partnership  for  speculating 
m  cotton,  their  joint  capital  being  $25780:of  which Tft^? 
nished  !,  5  contributed  f  of  the  remainder,  and  Cthl  S 

w  •  V'V^'^\  P'"^*  ^^«  20  per  cent,  of  the  orig  nal  in- 
vestment.    How  should  it  be  divided  ?  gmai  m 

nf  mL'^u^**''*!  *^'?!''^f^^^^*^  «-  ^^-P^tal  of  82400  on  the  19th 

capital  of  $1800.  The  profits  amount  to  $943  by  the  Slst  of 
December.    What  is  each  person's  share  ? 

«^if^  R^^^  ^^r®f*®'  ^^*°  partnership;   i)  puts  in  840  for 

is  ;tp4iu.     What  is  the  share  of  each  ? 

fJ'^^Ju''!f  glaziers  hire  a  pasture  for  their  common  use 

fnnr^  '^o^'y  P^^  '^?^-  ^"«  P"t«  i°  10  oxen  for  sronths' 
another  12  oxen  for  4  months,  and  the  third  14  oxen  for  2 
months.     How  much  of  the  rent  should  each  pay  ? 

(8)  Two  men  complete  in  a  fortnight  a  piece  of  work  for 
which  they  are  paid  829.55.  One  of  them  works  altrnate?v 
9  hours  and  8  hours  a  day.     The  other  w^ks  9^ hours  lor 

UTpTrt'o?  tZ^Cs^hi-eSrerv^^^^  ^^ '^^^-^^• 

S  if  /vf*'  ^"f  f?^  ^*  *^«  «"^  ^f  *l^ree  months^   The 
divfded  ?       """^  "^  '^'  ^'^'  ''  ^*^^-    H^^  should  ibis  be 

bullnLs  fo?2  vl.?^  T^/^T    ^""'T^  *  copartnership  in 
pusiness  tor  2  years.    Johnston  at  first  contributed  SL^onn  in. 
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(11)  A  and  B  rent  a  field  for  $88.20.  A  puts  in  10  horses 
for  1^  months,  30  oxen  for  2  months,  and  100  sheep  for  8| 
months  ;  B,  40  horses  for  2\  months,  60  oxen  for  1  j  mouths 
and  115  seeep  for  3  months.  If  the  food  consumed  in  the 
same  time  by  a  horse,  an  ox  and  a  sheep,  be  as  tho  numbers 
8,  2,  1,  what  proportion  of  the  rent  must  each  pay  ? 

(12)  A  person  in  his  will  directed  that  ^  his  property 
should  be  given  to  A,  ^  to  B,  \  to  C,  and  i  to  I> ;  show  that 
this  disposition  cannot  be  fulfil'  .1  If  hi?  property  amount 
to  $1886.50,  dispose  of  it  so  tl:.  u*  shares  may  have  to 
one  another  the  relation  he  ini  .      a. 

(13)  A,  B,  and  G  had  each  a  cask  of  rum  containing  re- 
spectively 36,  54,  and  78  gallons.  They  blend(!d  their  mm 
and  then  refilled  their  casks  from  the  mixture;  how  much  of 
the  rums  of  A  and  B  are  contained  in  O's  cask  ? 

(14)  A  rents  a  house  for  $187.20,  at  the  end  of  4  months 
he  takes  in  -B  as  a  co-tenant,  and  they  admit  C  in  like  man- 
ner for  the  last  2^  months  ;  what  portion  of  the  rent  must 
each  of  t)iem  pay  1 

PARTNERSHIP  SETTLEMENTS. 

204.  Wlieu  a  partnership  is  dissolved,  either  by  mu- 
tual consent  or  by  limitation  of  contract,  the  adjustment 
of  the  proceeds  between  the  members  is  called  a  Partner- 
ship Settlement.  If  the  Eesources  are  found  to  exceed 
the  Liabilities,  the  difference  is  termed  Net  Capital  ; 
if  the  Liabilities  exceed  the  Resources,  the  difference  is 
Net  Insolvency.  The  investment  of  the  partners  is  the 
Net  Capital  at  commencement.  11  the  net  capital  at 
closing  exceeds  the  net  capital  at  commencement, 
the  difference  is  the  Net  Gain  ;  if  the  ojiposite,  Net 
Loss.  This  net  gain,  or  net  loss,  is  then  shared 
between  the  partners  in  accordance  with  the  original 
agreement  between  them.  This  division  is  frequently 
not  made  in  exact  proportion  to  the  amount  invested ; 
sometimes  the  skill  of  one  partner  is  considered  equal 
to  the  capital  of  another ;  sometimes  a  stated  salary  is 
allowed  each  partner  according  to  his  abihty  or  reputa- 
tion; and  sometimes,  where  unequal  amounts  are  in- 
vested, interest  is  allowed  each  partner  on  his  invest- 
ment ;  but  whatever  allowance  is  made  siLch  allowance 
must  be  classed  as  a  liability  avui  <jo  to  reditce  the  gain. 
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mf^inf\\  ^  "^  ^  T  partners.  The  following  is  a  state- 
ment  of  their  property  and  debts  :  they  have  cash,  $8240  • 
merchandise  $2576 ;  Bills  Receivable,  «860;  J.  Brown  owes 
on  account,  $375.    They  owe  on  Bills  Payable  S  ;Tnd 

82500  L5^r°"°*:  f^"^-  ^  ^"^^«^«d  ^'  commer^cing. 
So  anH  .Ir^"^  Ta'  ^""°/  ^^^ines.,  $560.  B  invested 
«^500,and  drew  out,  during  business,  §280.  They  agreed  to 
share  equally  in  gains  and  losses.  What  was  thJneTgain  ? 
and  what  was  the  net  capital  of  each  at  closing  ? 


OWNEBSHIP, 
DB. 

•560  A  Withdrew. 
280  B  " 


12500 
2500 


840         Total  investment  5000 

,  "       withdrawn   840 

■t  1:  ja  s  net  luveBtment  4160 


Ehboubobs  and  Liabimtieb. 
Db.  p- 

860  Hz 

J75  1620 

7050  Eesources  at  Closinff. 
1620  LiabiUties  " 

5430  Present  Worth  of  Firm 
4160  Credit  excess  of  Ownership. 

1270  Net  Gain. 

635  ^'s  share  of  net  gain. 
635  B'B       •'  >r 

«2^fi°?nf  R'P'^'®"*  ?^*  '^P^*^^  =  ^2500  -  $560  +  $635  =- 

Examples,  (cxiil) 

net  g«n.  and  net  o 'pital  otLhuZ^f    ^'""  '  ''^ 

*i%ful^,  wlla^XCeT  S^k^t^  ""I  "-''• 

81860,  and  is  allowed  inSresron  ca^Ll  'ftSfiO      7'  °?' 

(R\    _A    a.nA    R  -1 1 • 


^^^w^j^al'-'.0h^[^^-ig._    j^ 


226 


ALLIGATION. 


Estate  worth  $6000.  They  owe  on  Mortf^afjes,  $8846 :  on 
Notes,  ^4462;  on  Personal  Accounts,  $675.  A  invested 
$6000  and  drew  out  $2860.  B  invested  $4000,  drew  out, 
$6560,  and  is  allowed  for  extra  services  $250.  A  shares  J 
and  J5  I  of  the  gains  and  losses.  What  is  the  net  losa. 
What  i,"  the  financial  standing  of  each  ? 

XXIX.   Alligation. 

205.  Alligation  is  the  process  by  which  we  find  the 
mean  or  average  price  of  a  compound  when  we  mix  or 
unite  two  or  more  articles  of  different  values. 

Ex.  (1).  A  merchant  has  brown  sugar  worth  8  cents 
per  pound,  New  Orleans  worth  9  cents,  and  refined 
sugar  worth  14  cents  ;  how  many  pounds  of  each  kind 
must  he  use  in  order  to  form  a  mixture  worth  12  cents 
per  pound  ? 

By  selling  the  mixture  at  12  cents  per  pound,  we  see  that 
8  cents  (brown)  gains  4  cents  on  1  lb. ;  .*.  1  cent,  is  gained 
on  ^  lb. 

9  cents  (New  Orleans)  gains  3  cents  on  1  lb. ;  .  *.  1  cent  is 
gained  on  i  lb. 

14  cent«  (refined)  loses  2  cents  on  1  lb.  ;  .'.1  cent,  is  lost 
on  ^  lb. 

Now  with  every  cent,  gain  he  must  combine  a  cent,  loss, 
hence  he  must  have 


ilb.  at   Scto.l 

(S  lbs.  at    8  cts. 

i  lb.  "  14  cts. 

6  Iba.  "  14  cts. 

ilb.  "    9  cts. 

4  lbs.  "    9  cts. 

ilb.  **  14  cts.  J 

[6  lbs.  "  14  cts. 

He  must,  therefore,  have  8  lbs.  brown  sugar,  4  Ihs.  New 
Orleans,  and  12  lbs.  refined. 

We  may  show  that  these  quantities  will  make  th»  mit*!!'* 
required,  as  follows : 

3  lbs.  at    8  cts.  per  lb.  =    24  cts. 

4  lbs.  "    9  cts.      ••      =    86  cts. 
12  lbs.  "  14  cts.      "      =  168  Ota. 


value  of  mcxtnre. 


19  cts.  =  whole  mixture.    228  cts. 
Hence  if  19  lbs.  be  worth  !?28  cts., 

1  lb.  is  worth    ^^  =  12  ota. 

Or  we  may  reason  thus  :  Th^  1  ci.  favn^Hi  va  the  ^  lb.  of 
Drown  exactly  balances  the  1  ot.  lojtt  on  the  \  lb.  of  the 
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refined.    Hence  he  must  take  ^  lb.  of  the  brown  and  i  lb.  of 
tbo  refined,  or  2  lbs.  of  the  one  and  4  lbs.  of  the  other. 

Similarly,  for  every  2  lbs.  of  New  Orleans,  there  must  be 
8  lbs.  of  refined.  As  4  lbs.  of  refined  were  required  to  bal- 
ance the  brown,  and  8  lbs.  of  the  refined  to  balance  the  New 
Orleans,  there  must  be  7  lbs.  of  the  refined  in  the  compound. 
Therefore  the  respective  quantities  are  2  lbs.  brown,  2  lbs. 
New  Orleans,  and  7  lbs.  refined. 

From  the  above,  we  see  that  in  examples  of  this  kind  a 
variety  of  arswers  may  frequently  be  obtained,  and  all  of 
them  may  be  correct.  To  ascertain  their  correctness  we 
resort  to  the  method  of  proof  given  in  this  example. 

206.  From  the  above  analysis  we  derive  an  easy 
practical  method  of  solving  such  questions. 

Ex.  (2).  How  much  sugar  at  10,  18,  16,  17,  and  18 
cents  per  pound  must  be  taken  to  make  a  mixture 
worth  16  cents  ? 

We  proceed  as  follows  : 
X^ififerences.    16 


6 
8 
1 

•  •  • 

1 

2. 


10 
18 
15 

•  •  • 

17 

18 


1 
1 
1 


Write  down  the  prices  in  a 
vertical  column,  and  place  the 
differences  between  these  prices 
and  the  mean  in  a  second  verti* 
cal  column  to  the  left.  Now 
take  1  @  10,  1  @13,  and  1  @  15, 
2,  4,  6,  8  (the  lowest  that  can  be  taken) ; 
^. ,  __  4>  8,  2,  1  this  would  represent  a  loss  of  10 
as  compared  with  the  mean;  and  this  loss  must  be  balanced 
by  taking  the  necessary  multiples  of  the  differences  1  and  2, 
which  represent  gain  as  compared  with  the  mean. 

It  is  seen  that  this  loss  of  10  can  be  made  up  in  four  ways 
&y  2  @17,  4@  18,  4@17,  3  @  18,  6 ©17,  2 @  18.  8@  17,  and 
i  @  18. 

Other  combinations  may  be  made,  as  e.g.  • 

Here  1  @  10,  1  @  13,  and  2  @.  16, 
give  loss  of  11,  which  can  be  made  up 
by  multiples  of  the  differences  1  and 
2  (opposite  17  and  18)  in  fve  ways, 

1,  8,  6,  7,  9  as  indicated. 

5.  4.  3.  2.  1 


6 
8 
1 


1 
2 


10 
18 
15 

iV 

18 


Also. 
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\l 


6 
8 
1 

•  •  • 

1 

2 

6 
8 
1 


10     1 
18     2 

16  1 

17  I  T,  8,  5.  7,  9,  11 

18  6,6,4,8,2,    1 

Again, 


Where  1  @  10,  2  @  18  and  1  (^ 
16  give  18  loss;  which  may  ba 
made  up  in  six  different  ways. 


10 
18 
16 


17 
18 

Also, 

6     10 


2 
1 
1 

'2,  4,  6,  8,  10.  12, 
7,6,6,4,    8,    2, 


14 
1 


Where  2  @  10,  1  @  18  and 
1  @  16  givo  losa  of  16,  which 
may  be  made  up  in  $evwi 
ways. 


8 
1 

i 

2 


18 
16 

17 

18 


1 
1 
3 


Where  1  @  10,  1  @  13  and  8  @  16 
give  loss  of  12,  which  may  be  made 
up  in  five  ways ;  and  thus  an  indefi- 
nate  number  of  combinations  may  be 

2,  4,  6,  8,  10  formed. 

6,4,8,2,    1 

It  should  be  observed  that  if  the  differences  opposite  the 
prices  less  than  the  mean  are  together  greater  than  the  sum 
of  the  other  differences  (as  in  the  exnmple)  we  assign  num- 
bers (the  lowest  possible)  to  the  prices  less  than  the  mean 
FIRST,  and  vice  versa  ;  e.g.  of  the  latter  case  : — 

How  much  coffee  at  26,  24,  23,  22,  21,  19,  18  and  17  cents 
per  pound  must  be  taken  to  make  a  mixture  worth  20  cents 
per  pound  ? 


r)iff'8. 

8 
2 
1 

•  *  • 

1 

2 
8 
4 
6 


20 

17 
18 
19 

*•  • 

21 
22 
23 
24 
26 


4,  8,  2,  1,  1,  2 
1,  2,  8,  5,  4,  2  &c. 
1,  2,  8,  2,  4,  3 

•  •• 

1 
1 
1 
1 
1 


Here  the  sum  of  the  dif- 
ferences in  excess  of  the 
mean  is  greater  than  that  of 
the  differences  below  the 
mean;  we  therefore  assign 
first  numbers  to  the  prices 
which  are  greater  than  the 
mean,  viz.,  1  @  21,  1  @  22, 
1  @  23,  1  @  24,  and  1  @ 
?^  ;  this  gives  a  gain  of  16, 
which  may  be  balanced  as 


^bove  by  1  @  19,  1  @  18,  aud  4  @  17  ;  or  by  2  @  19,  2  @  18 
and  8@17,  &c.,  &c. 

Ex.  (3).  A  grocer  has  12  lbs.  of  brown  sugar,  worth 
10  cents  per  pound,  which  he  wishes  to  mix  with  clari- 
fied sugar  worth  16  cents  per  pound,  so  that  the  mix- 
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ture  may  be  worth  14  cents  per  pound;  how  many 
pounds  of  clarified  sugar  must  he  take  ? 

Proceeding  as  in  the  previous  examples,  without  refer- 
ence to  the  quantity  of  the  brown  sugar,  we  find  that 
there  must  be  1  lb.  brown  sugar  to  2  lbs.  clarified  sugar. 
But  as  12  lbs.  of  brown  sugar  are  required,  we  must 
multiply  each  of  these  quantities  by  12  in  order  that 
the  gain  and  loss  may  be  equal.  We  shall  therefore 
have  12  x  2=24  lbs.  of  clarified  sugar. 

Ex.  (4).  A  grocer  wishes  to  mix  20  lbs.  of  sugar, 
worth  9  cents  per  pound,  and  10  lbs.  worth  12  cents 
per  pound,  with  clarified  sugar,  worth  16  cents,  so  that 
the  compound  may  tell  for  ]y  cents;  how  much  of  the 
clarified  must  he  take  ? 

20  lbs.  at    9  cents  —  $1.80 
10  lbs.  at  12  cents  =  $1.20 

80  $8.00 

Then,  if  80  lbs.  is  worth  $3, 

1  lb.        "        ^Q  =  10  cants. 

The  value  of  1  lb.  of  the  mixture  is,  therefore,  worth 
10  cents.     The  question  may  then  be  read  as  follows ; 

How  many  pounds  of  clarified  sugar,  worth  15  cents 
per  pound,  must  be  mixed  with  80  lbs.  of  another  kind 
of  sugar,  worth  10  cents  per  pound,  so  that  the  mixture 
may  be  sold  for  13  cents  per  pound  ? 

The  question  in  this  form  has  ah-eady  been  fi^'ly  ex- 
plained. ■  ^ 

Ex.  (6).  A  merchant  has  West  India  sugar  worth  8 
cents  per  pound,  and  New  Orleans  sugar  worth  18  cents. 
He  wishes  to  combine  these  so  as  to  make  a  barrel 
contaimng  175  lbs.,  which  he  may  sell  at  11  certs  per 
pound.    How  many  pounds  of  each  kind  must  he  take  ? 

Solving  the  question  without  reference  to  the  176  lbs. 
we  find  that  2  lbs.  of  West  India  sugar,  and  3  lbs.  of 
New  Orleans  sugar  will  form  a  mixture  worth  11  cents 
ner  nonnfl.     Arl/lirtnr  fViAoo /iiin*^4-u:».. £„j  j.i--j.  i.t  _ 

torm  a  mixture  of  5  lbs.    But  the  required  mixture  is 


\ 
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to  contain  176  lbs.,  or  S5  times  6.     We  shall  therefor* 
have 

05  X  2  lbs.  =    70  lbs.  West  India  BURar. 

86  X  3  lbs.  =  105  lbs.  New  Orleaus  HUgar. 

Examples,    (oxiv) 

(1)  Whttt  quantities  of  coffoo,  worth  28  and  86  oonts 
respectively  per  pound,  must  bo  iuiy««l  together  bo  that  the 
conapound  may  bo  sold  for  80  cents  a  pound  ? 

(2)  What  quantity  of  oats  at  85  cents  per  busht^l,  rye  at  60 
cents  per  bushel,  and  barley  at  80  i;ents,  must  be  taken  U 
form  a  mixture  worth  55  cents  per  bushel  ? 

(8)  How  much  tea,  worth  respectively  55  cents  and  76 
cents  per  pound,  must  bu  mixed  with  80  lbs.,  worth  90  cents 
per  pound,  in  order  that  the  compound  may  bo  sold  for  70 
cents  per  pound  ? 

(4)  How  much  water  will  it  require  to  diluto  60  gallons  of 
alcohol,  worth  $1.50  per  gallon,  so  that  the  mixture  may  be 
worth  only  $1.20  per  gallon  ? 

(6)  How  manj  gallons  of  kerosene  oil,  worth  00  cents  per 
gallon,  must  be  mixed  with  12  gallons  of  coal  oil,  worth  80 
eents,  and  8  gallons  of  Aurora  oil,  worth  56  cents,  so  that 
the  compound  may  be  sold  for  50  cents  per  gallon  ? 

(6)  A  farmer  has  IG  bushels  of  corn,  worth  48  cents  per 
bushel,  and  12  bushels  of  oats,  at  84  cents  per  bushel,  which 
he  wishes  to  mix  with  rye,  at  GO  cents,  and  barley,  at  80 
cents,  in  order  to  sell  the  compound  at  66  cents  per  bushel. 
How  many  bushels  of  rye  and  barley  will  be  required  ? 

(7)  A  confectioner  mixes  three  different  qualities  of  candy 
worth  respectively  14  cents,  18  cents,  and  80  cents  per 
pound,  so  as  to  make  a  box  of  84  lbs.;  how  many  pounds  of 
each  sort  must  he  take  so  as  to  sell  the  compound  at  an 
average  price  of  24  cents  per  pound  ? 

(8)  A  farmer  has  three  different  qualities  of  wool,  worth 
respectively  83  cents,  87  cents,  and  45  cents  per  pound.  He 
wishes  to  make  up  a  package  amounting  to  120  lbs.,  whiob 
he  can  afford  to  sell  at  89  cents  per  pound.  How  many 
pounds  of  each  kind  must  he  take  ? 

XXX.    Exchange. 

207.  The  term  Exchamje  is  here  used  for  giving  or 
receiving  in  the  money  of  one  country  a  sum  equal  in 

For  ex- 
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ample,  if  an  Euf^lish  merchant  pays  to  a  French  mor- 
ohaiit  100  sovereigns  and  receives  in  return  2000  fianoB, 
it  is  a  case  of  Exchange. 

in  countries  which  carry  on  considerable  trade  witli 
each  other,  the  debts  reciprocally  due  from  the  one  to 
the  other  arc  genorally  nearly  e(iual.  In  England  there 
is  always  a  large  number  of  persons  indebted  to  others 
in  America,  and  likewise  a  large  number  in  America 
owing  money  in  England.  Now  if  coin,  or  specie,  as  it 
is  called,  were  sent  fi-om  England  to  pay  the  debts  in 
America,  and  from  America  to  England,  the  specie 
would  have  to  be  transmitted  twice,  and  would  neces- 
sarily involve  risk,  loss  of  interest,  and  expense  of  tran- 
sportation. To  avoid  this  risk,  &o.,  Bills  op  Exchange 
are  used  to  liquidate  debts  reciprocally  due  between  two 
places  without  any  actual  transmission  of  money. 

208.  A  Bill  of  ExcHANciE  is  a  written  order,  ad- 
dressed to  a  person  in  a  distant  place,  directing  him  to 
pay  a  coi-tain  sum  of  money,  at  a  specified  time,  to 
another,  or  to  his  order.  Tlie  person  who  signs  the 
bill  is  called  the  Dkawer,  or  Maker.  The  person  to 
whom  it  is  addressed  is  the  Drawee,  and  after  the 
Drawee  agrees  to  pay  it,  and  writes  "accepted"  witli 
his  signature  and  th  date,  across  the  face  of  it,  he  be- 
comes the  Acceptor.  The  person  to  whom  the  money 
is  to  be  paid  is  the  Payee  ;  if  he  transfers  payment  to 
another  he  Endorses  it,  i.e.",  he  writes  his  name  across 
the  back  of  it  and  becomes  responsible  for  its  payment 
in  case  the  Drawee  fails  to  make  payment. 

209.  The  Far  of  ExcJiamja  between  two  countries 
denotes  the  nominal  value  of  a  unit  of  coinage  in  one 
country,  as  estimated  in  terms  of  a  unit  of  coina^^e  in 
the  other  country.  *^ 

As  we  supposed  the  exports  from  England  and  Amer- 
ica  to  be  equal,  creditors  in  England  will  be  as  anxious 
to  sell  bills  on  America  as  debtors  to  buy  them,  and  the 
exchange  will  deviate  but  shghtly  from  the  2^^^^'  of  Ex- 
change.    But  if  the  exports  from  America  are  in  excess 
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fevor  of  America,  the  claims  of  America  in  England 
will  exceed  its  liabilities,  and  the  English  will  give  more 
than  the  par  value  of  such  bills  to  avoid  the  cost  of 
transmitting  specie  ;  and  on  the  other  hand,  the  export- 
ers in  America  not  finding  sufficient  purchasers  for  all 
their  bills  on  England,  will  sell  them  at  less  than  their 
par  value.  Now  the  real  rate  of  exchange  depending 
on  the  balance  of  trade  is  called  the  Coubse  of  Ex- 
change ;  and  it  is  at  a  premium  or  discount  according  as 
it  is  above  or  below  the  par  of  exchange.  Of  course  no 
one  would  give  a  premium  greater  than  the  cost  of 
transmitting  specie.  But  if  the  balance  of  trade  is 
against  England  as  regards  America,  but  in  favor  of 
England  as  against  France,  the  English  merchant  may 
find  it  advantageous  to  remit  to  France,  and  then  for 
France  to  remit  to  America,  and  this  mode  is  adopted 
when  the  course  of  exchange  by  this  circuitous  route  is 
less  than  the  direct  course  of  exchange.  The  finding 
the  course  of  exchange  between  two  places,  by  com- 
paring the  com'ses  of  exchange  between  them  and  one 
or  more  intervening  places  is  called  Abbitration  of 
Exchange.  The  arbitration  is  Simple  when  only  one 
place  intervenes,  and  Compound  when  more  than  one. 

Bills  of  Exchange  are  usually  drawn  in  sets,  three 
bills  constituting  a  set.  These  are  distinguished  from 
on©  another  by  being  called  the  first,  second,  and  third 
of  exchange.  These  are  forwarded  by  difierent  routes 
so  as  to  guard  against  delay  or  their  being  lost.  The 
first  that  arrives  is  paid,  and  the  other  two  become 
void. 

210.  By  Act  of  Parliament  the  value  of  the  pound 
sterling  was  fixed  at  $4|.  This  was  much  below  its 
intrinsic  value,  which  is  now  fixed  at  $4.86f.  The 
rates  of  exchange  which  are  quoted  in  commercial 
papers  are  stiU  calculated  at  a  certain  per  cent,  on  tJue 
old  par  of  exchange.  Exchange  is  at  par  between  Great 
Britain  and  Gajiada  when  it  is  at  a  premium  of  9^  per 
cent.,  for  $4^  increased  by  9^  per  cent.,  equals  $4.86f . 
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rORH  OF  DRAFT  OR  INLAND  BILL  OF  EXOHAMOE. 


91000. 


Stamp 


Toronto,  July  12,  1877. 
At  ten  days'  sight,  pay  to  the  order 
of  Adam  Miller  &  Co.,  One  Thousand 
Dollars,  value  received,  and  charge 
to  account  of 

W.  E.  Jones. 
To.  J.  Smith  &  Co., 

Montreal. 


FORM  OF  A  FOREIGN  BILL  OF  EXCHANGE. 

Exchange  for  £200.  Toronto,  July  12,  1877 

Three  days  after  sight  of  this  first 
of  exchange  (second  and  third  of 
same  date  and  tenor  unpaid),  pay  to 
Adam  Miller  &  Co.,  or  order,  Two 
Hundred  Pounds  Sterling,  value 
received,  and  charge  the  same  to 
the  account  of 

W.  B.  Taylor. 
To  Geo.  H.  Simpson,      ) 
Banker,  London.  ) 

FOREIGN  MONEYS  OF  ACCOUNT, 

With  the  par  value  of  the  unit,  as  fixed  by  commercial 
tisage,  expressed  in  dollars  and  cents, 

Austria. — 60  kreutzers  =  1  florin  (silver)  =  $•486 

Belgium. — 100  cents  =  1  guilder  or  florin ;  1  guilder 

(silver)  =   , -40 

Brazil. — 1000  ree8  =  l  milree  =  '828 

British  India. — 12  pice  =  1  anna  ;    16  annas  =  1 

Company's  rupee  =   '446 

Buenos  Ayres. — 8  rials  =  1  aollar  currency,  mean 

value  = '98 

Canton. — 10  cash=  1  candarines;  10  cand.  =  1  mace ; 

10  mace  =  1  tael  =  1-48 

Cuba,  Columbia,  and  Chili. — 8  rials  =  1  dollar  =  ...    1.00 
Denmark. — 12  pfenning  =  1  skilling ;   16  skilling  = 

1  marc;  6  marcs  =  1  rix-doUar  == 

France. — 10  centimes  =  1  decime  ;  10  decimes  =  1 

franc  =  

Greece. — 100  lepta  =  1  drachme ;  1  drachme  (sil- 
ver) =  ,,....,. ., 

Holland. — 100  cents  =  1  florin  or  guilder ;  1  florin 

(silver)  = '40 
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HAMBURa.— 12  pfenning  =  1  schilling  ;  16  sohil.  =  1 

marc;    8  marcs  =  1  rix-doUar  =  •«« 

Mexico.— 8  rials  =  1  dollar  =  !.'.*!!!.'."!!.'!!.'.".'  1.0c 

PoKTUOAL. — 400  rees  =  l  cnizado;    1000  rees  =  1 

milree  or  crown  = j  j2 

PEU88IA.— 12  pfennings  =  1  grosch  (silver)'; ' 80  gros' 

clien  :=  1  thaler  or  dollar  = .gg 

RusHiA.— 100  copecks  —  1  ruble  (silver)  =  ....'.*,*.*..! !1  -78 

8WKDBN.--48  skillings  =  1  rix-dollar  specie  =  .........  1.06 

Spain. — M  maravedis  =  1  real  of  old  plate  *  = .  -lo 

8  reals  =  1  piastre  ;  4  piastres  =  1  pistole  of  ex- 

change  ;  20  reals  vellon  =  1  Spanish  dollar  =  ...  l.OC 
TuEKBY.— 8  aspers  =  1  para ;   40  paras  =  1  piastre 

(variable)  about,. .qqq 

Venice.— 100  centesimi  =  1  lira  =  ..................'.  -186 

VALUE  OF  FOREIGN  COINS. 


Guinea *6.10 

Soverei^  of  Great  Britain.    4.86* 

Crown  of  England 1.216 

Half  Crown  of  England 608 

HhiUing  of  Kngland 24 

Franc  of  Franco m 

Five  Franc  Pioce  of  France      .98 
Livro  TournoiH  of  Friuico  ...      .ISA 
Forty  Franc  I'ieco  of  France    7.G6 

Crown  of  Franco 106 

Luuigwl'Or  of  Franco 4..'50 

Florin  of  the  NetherlandB. . .  .40 
Guilder  of  the  Netherlands.  .4<> 
Florl  n  of  South  Germ  any  ...  .40 
Tholer  of  Bix-Dollar  of  Prua- 

Bia  and  North  Gorniany  ...     .69 

Bix-Dollar  of  Drcmen 783 

Florin  of  I'ruKHia 221 

Marc-Banco  of  Hamburg  ...     .35 

Florin  of  Austria 48A 

Florin  of  Saxony,  Bohemia 

and  Trieste  43 

Florin  of  Muremburg  and 

Frankfort  40 

Bix-Dollar  of  Denmark   1.00 

Specie-Dollar  of  Dcinnark..  1.05 
Dollar  cf  Sweden  &  Norway  1.06 
Milree  of  Portugal 1.12 


Milree  of  Madeira 

Milree  of  Azores  "' 

lieal- Vellon  of  Spain 

Eeal-Plateof  Spain 

IMstolo  of  Spain 

Rial  of  Spain 

I'istaieen 

Cross  PiHtarcen 

Ruble  (silver)  of  Russia 

Imperial  of  Russia  

Doubloon  of  Mexico  

Half -Joe  of  Portugal  

Lira  of  Tuscany  and  Lom- 

bardy 

Lira  of  Sardinia 

Ounce  of  Sicily  

Ducat  of  Naples 

Crown  of  Tuscany   

Florence  Livre 

Genoa  Livro    ijii 

Geneva  Livre 

Leghorn  Dollar 

Swiss  Livre 

Scudo  of  Malta 

Turkish  Piastre 

Pagoda  of  India 

Rupee  of  India 

Taelof  China 


11.00 
.631 

.oa' 

.10 

3.97 

.12 

.18 

.16 

.75 

7.83 

15.60 

8.53 

.16 

.186 
2.40 

.80 
1.05 

.15 

.181 

.21 

.90 

.27 

.40 

.05 
IM 

.44i 
1.48 


Ex.  (1).  A  broker  in  Toronto  sold  a  bill  of  exchange 
on  London,  the  face  of  whicli  was  for  £750.  Ss. ;  what 
did  he  receive  for  the  bill,  exchange  being  quoted  at 
IIOJ? 

♦  The  old  plat©  te\\  is  not  a  coin,  but  is  the  denomination  in  whloh 
exoluiiige9  are  usoally  made. 


=  1 


•8r! 

l.Oi 

=  i 

•  ••• 

1.12 

•OS- 

•  •  •  • 

•69 
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•78 

•  ••  • 

1.06 

>..« 
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"    •  •  • 
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•  1  •  • 

•096 

•  •  •  • 

•186 

$1.00 

.831 

05* 

10 

3.97 

12 
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7.83 

15.60 

8.58 
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Since  £1  =  $4|  X  I.IOJ,  i.e.,  $4|  iucreased  by  lOi  per  oonk 
.-.  ^750.  4=$76O.4x4|Xl.l0i. 
=  $8676.96. 
.-.  he  got  =  $8676.96  for  the  bill. 

Ex.  (2).  What  is  the  value  in  English  money  of 
4528*7  francs,  when  the  course  of  exchange  between 
Paris  and  London  is  at  25'3  francs  per  pound  sterling  ? 

*^mce  25 '8  francs  =  ^1, 


1  franc       =  £ 


25.3 


.-.  4528-7  francs  =  £m~,  or  .£179. 

Ex.  (3).  A  merchant  pays  a  debt  of  4379  milrees  in 
Portugal  with  £971.  lis.  9^</.  ;  what  is  tlie  course  of 
exchange  in  pence  per  milree  ? 

^971.  lis.  9|d.  =  932727  furlhir.gs 
Then  since  4379  milrees  =  932727  farthings, 

1  mihee  =    437^    farthings,  or  21  j  iar- 

Liugs ; 
.'.  the  course  of  exchange  is  58^  pence  per  milree. 

Ex.  (4).  If  11-05  Dutch  florins  are  given  for  24-42 
francs,  352  florins  for  407  marks  of  Hamburg,  and  58  j 
marks  for  32  silver  rubles  of  St.  Petersburg  ;  how  many 
francs  should  be  given  for  932  silver  rubles  ? 

Here  1  silver  ruble  =  —~~  mnrkb. 


1  mark 
1  florin 
1  silver  ruble  = 


■•^5  2 
40  7 


florins. 

2  4-42  froiipR* 
ll-6fi  iJ^a^CS, 


58  25 
33 


J^5  2 


X 


2  4  45 
11. C  5 


francs,  or  S'3 


rancB ; 
.•.  932  silver  rubles =982x3 '3  francs,  or  3075 •&  francs. 

Ex.  (5).  A  New  York  merchant  remits  27940  florins 
to  Amsterdam  by  way  of  London  and  Paris,  at  a  time 
when  the  exchange  of  New  York  on  London  is  $4-885 
for  £lf  of  London  on  Paris  is  25-4  francs  for  Ml,  r,nd  of 
Paris  on  Amsterdam  is  212  francs  for  100  florins ;  I  per 
cent,  brokerage  being  paid  in  Londim  and  in  raris,  how 
many  dollars  will  purchase  the  bill  of  exchange  ? 


ii 


286 


BXCHANOE. 


^ 


Since  ICO  florins  =  212  francs, 

.'.  1  florin  =  3^  francs. 

3ut  to  buy  a  bill  of  100  fr.  requires  a  bill  of  100J  fr, 

.'.  to  buy  a  bill  of  1  fr.  requires  a  bill  of  g^^  fr. 

Agaiu  25.40  fr.  =  £1 ; 
1  fr  —  £      1 

But  to  buy  a  bill  of  ^100  requires  ^lOOJ ; 


(( 


'«l        "       £IU' 


Again  1=6  =  $4.886 ; 

.-.  1  florin  =  %m  X 1^  X  ^-^\^  X  l-g^  X  4-885. 

. .  4/j4unorin8  — 5U        looxsoox  20.40x800 
-=^  $11420.317,  sum  required. 

Ex.  (6).  A  merchant  of  Toronto  wishes  to  transmit 
2400  marcs  banco  to  Hamburg.  He  finds  exchange 
between  Toronto  and  Hamburg  to  be  86  cents  for  1 
marc.  The  exchange  between  Toronto  and  London  is 
$4.83  for  £1 ;  that  between  London  and  Paris  is  26 
francs  for  £1 ;  and  that  of  Paris  on  Hamburg  is  47 
francs  for  25  marcs.  By  what  way  should  the  Toronto 
merchant  remit  ? 

By  direct  exchange  1  marc  —  $0.85  ; 

-•.  2400  marcs  =$2400X0-35 
=  $840. 
]^  circuitous  exchange  25  marcs  =  47  francs  ; 

.*.    1  marc  =  f  |  francs. 
But  26  francs  =  ^1 ; 
.-.     1  franc  —  £^^. 
And£l  =$4.83. 

.-.  1  marc    =  $4.83Xu^XiJ; 

,-.  2400marcs  =  $"^"»^t-»"^*? 

96X30 

=  $838.19. 

Jy  direct  exchange  the  merchant  pays  $840  for  his  bill  of 
exchange,  and  only  $888.19  by  the  cirouitouB  mode ; 

.*.  the  circuitous  mode  is  better  by  $1.81. 
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Examplea-   (cxv) 

(1)  When  $7300  are  paid  in  Toronto  for  a  bill  of  exchange 
on  Liverpool  for  £1600 ;  how  was  sterling  exchange  quoted  ? 

(2)  What  will  the  cost  of  a  bill  on  Paris  for  286874  francs, 
exchange  being  6.8  francs  to  the  dollar  ? 

(8)  If  £1  be  worth  12  florins,  and  also  be  worth  25  francs 
66  centimes,  how  many  francs  and  centimes  is  one  florin 
worth? 

(4)  If  £1  be  worth  25^  francs,  and  be  also  worth  2244 
copecks  in  Russian  money,  what  is  the  value  of  the  napoleon 
in  Russian  copecks  ?    (N.B. — 20  francs  =  1  napoleon.) 

(6)  The  French  franc  is  divided  into  100  centimes  and  the 
Frankfort  florin  into  60  kreutzers.  When  the  pound  ster- 
ling is  worth  26.50  francs  in  Paris,  and  11  fl.  64  kr.  at 
Frankfort,  what  is  the  worth  of  the  napoleon  in  florins  and 
kreutzers  ? 

(6)  In  1869  exchange  on  Paris  was  quoted  in  New  York 
at  6.12^  francs  to  the  dollar  and  gold  was  at  185^.  If  a 
New  York  merchant  owed  12669  francs  in  Havre,  how  much 
would  he  have  to  pay  in  greenbacks  for  a  bill  of  exchange  to 
cover  his  indebtedness  ? 

(7)  A  merchant  in  Toronto  wishes  to  remit  $2767.80  to 
Manchester,  England,  exchange  being  at  108 ;  what  will  be 
the  face  of  his  bill  in  pounds,  shillings  and  pence  ? 

(8)  Find  the  par  of  exchange  between  the  U.  S.  gold  eagle, 
weighing  258  grains  ^^  fine,  and  the  sovereign  of  which  1860 
weigh  40  lbs.  of  gold  ^i  fine  ? 

(9)  Find  the  arbitrated  rate  of  exchange  between  London 
and  Paris  when  the  course  of  exchange  between  London  and 
Amsterdam  is  12.16^  florins  for  £1,  and  between  Amsterdam 
and  Paris  209^  francs  for  100  florins. 

(10)  If  a  merchant  buys  a  bill  in  London,  drawn  in  Paris, 
at  the  rate  of  25.5  francs  per  pound  sterling,  and  if  this  bill 
is  sold  in  Amsterdam,  at  the  rate  of  80  francs  for  14  florins, 
and  the  money  received  be  invested  in  a  bill  on  Hamburg, 
at  the  rate  of  18  florins  for  20  marcs  banco,  what  if  the  rate 
of  exchange  between  London  and  Hamburg,  or  what  is  a 
pound  sterling  in  London  worth  in  Hamburg  ? 

(11)  If  the  exchange  of  London  on  Hamburg  is  14  marcs 
banco  per  pound  sterling;  that  of  Hamburg  on  Amsterdam 
is  20  marcs  banco  for  18  florins;  that  of  Amsterdam  on 
Paris  is  28  florins  for  60  francs  ;  and  that  of  Paris  on  Tor- 
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between  London  and  Toronto,  or  how  many 
equal  to  £1  sterUng  ? 
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(12)  The  exchange  at  Paris  upon  London  is  at  the  rate  of 
25  francs  70  centimes  for  ^1  sterling,  and  the  exchange  at 

Iq^^LTS  !T'  "  ^*  *^V^*"  °^  ^«*  ^"«'"»°  fl«"««  for 
Vienr^o'r  alS7ot""^  ^"'"^^  '^""^  ^^^'^^'^  ^  P'^^^  '^^ 

(18)  What  is  the  arbitrated  rate  of  exchange  between 
«f°?«fi«  r^  Lisbon  when  bills  on  Paris,  bou^htln  LoS 
franc's?  ^^'     '  *'^  '°^^  ^"^  ^^''^^^  ^*  ^25  rees  per  8 

(14)  Given  that  1  ounce  Troy  equals  31.1  grammes;  that 

inH^S^f  °*^T'i''**'?^*''^S°^**  ^^«  ^°rth  81  francs 
^nM^cf  *vf  rj'i''^  *  ^''^^  ^«''?^*  of  English  standard 

fs  8151 1  mnn  fl  ^'  Tf  '^'^^i!'^  °^.  ^''^°°^  ^t'^^^a^-^J  sold 
as  8161  to  8100  find  what  number  of  Troy  ounces  of  English 

nn^W /f'J?  *^'  ^*^"  i«  "^"*^  *^'  «nd  What  is  the  fixed 
number  of  francs  equivalent  to  ^1  ?-the  Enghsh  mint  price 
of  standard  gold  being  77s.  lOJd.  per  ounce.  ^ 

Examination  Papers. 

''  I. 

(1)  If  three  fluids,  whose  volumes  are  as  8,  7,  and  12.  aod 
their  specific  gravities  95,  1.16,  and  1.86,  be  mixed  together  • 
what  will  be  the  specific  gravity  of  the  compound  ? 

I  of  C  s,  and  the  interest  of  all  their  money  at  8  per  ccLt. 
for  4  years  6  months  is  $6291,  how  much  money  has  each? 

(8)  A  To^nto  merchant  wishes  to  pay  a  debt  of  ^1200  in 
Liondon.  How  many  dollars  must  he  pay  to  procure 
renaittances  through  France  and  Hamburg  if  We  allow  that 
21  francs  »|4,  19  marcs  banco  at  Hamburg  =  35  francs  at 
Pans,  and  ^7  at  London  =  96  marcs  banco  at  Hamburg. 

(4)  A  merchant  in  Cincinnati  wishes  to  remit  $14331  60 
to  New  York.  Exchange  on  New  York  is  ^  per  cent, 
premium,  but  in  St.  Louis  ^  per  cent,  premium,  from  St. 
Loms  to  New  Orleans  i  per  cent,  discount,  and  from  New 
Orleans  to  New  York  1  per  cent,  discount.  What  will  be 
value  m  New  York  by  each  method,  and  how  much  better  is 
the  circular? 

^  ^9  A  ?»e*"<5*iant  in  Toronto  purchased  a  draft  on  New 
York  for  32660,  drawn  at  60  days,  paying  02670.89.  Whav 
was  the  course  to  exchange  ? 

n. 

(1)  A  merchant  mixes  11  lbs.  of  tea  with  6  1^.  of  an  in- 
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ferior  quality,  and  ^ains  16  %  by  selling  the  mixture  at  87 
cents  per  pound.  Allowing  that  a  pound  of  the  one  cost  12 
cents  more  than  a  pound  of  the  other,  what  was  the  cost  ot 
each  kind  per  pound  ? 

(2)  A  and  B  are  in  partnership  in  a  concern  in  which  A 
has  »20000  engaged,  and  B  $30000.  The  gross  receipts  for 
a  year  are  $12800  ;  of  this  one-eighth  part  is  expended  in 
salaries  of  clerks,  and  $120  in  insurance.  By  an  arrange- 
ment between  the  partners,  A  is  to  receive  8  %  upon  his 
capital,  and  B  4  %  upon  his,  and  then  the  remainder  of  the 
nofits  is  to  be  divided  in  proportion  to  the  capital  employed. 
Find  the  net  receipts  of  A  and  B. 

(3)  Bills  on  Amsterdam,  bought  in  London  at  12  florins 
16  cents  per  £1  sterling,  are  sf»ld  in  Paris  at  67^  florins  for 
120  Arancs  ;  what  is  the  course  of  exchange  between  London 
.  nd  Paris  ? 

(4)  On  the  1st  Jan.,  A  brought  into  a  business  $1400,  and 
on  Ist  April  $2000  more ;  on  the  1st  June  he  took  out 
$1600,  and  3  months  afti^r  this  he  brought  in  $2400.  B 
brought  into  the  bupinew  $2000 ;  4  months  after  this  he 
took  out  $600,  and  on  the  1st  Nov.  brought  in  $2600.  Their 
clear  profit  for  the  year  is  $4032.  How  much  ought  each  to 
receive  ? 

(5)  A  cask  contains  12  gals,  of  wine  and  18  gals,  of  water ; 
another  cask  contains  9  gals,  of  wine  and  3  gals,  of  water ; 
how  many  gallons  must  be  drawn  from  each  cask  so  as  to 
produce  by  their  mixture  7  gals,  of  wine  and  7  gals,  of 
water  ? 

III. 

(1)  A  merchant  has  sugar  at  8,  10,  12,  and  20  cents  a 
pound;  with  these  he  wishes  to  fill  a  cask  that  holds  200 
lbs. ;  how  much  of  each  kind  must  he  take,  so  that  tha 
mixture  may  be  worth  15  cents  a  pound  ? 

(2)  A  15  days'  draft  on  Montreal  yielded  $1190.184  when 
sold  at  1^  %  discount,  and  interest  off  at  6  per  cent.  What 
was  the  face  of  the  draft  ? 

(3)  If  A  gain  $120  in  6  months,  B  $160  in  5  months,  and 
C  $210  in  9  months ;  what  was  the  whole  stock,  C's  part  of 
it  being  $400. 

(4)  From  a  cask  of  wine  one-fourth  is  drawn  off,  and  the 
cask  is  filled  up  with  water,  ono-fourth  of  the  mixture  is  then 
drawn  off,  and  the  cask  again  filled  up  with  water,  after  this 
has  been  done  four  times  altogether,  what  fraction  of  the 
original  quantity  of  wine  will  be  left  in  the  cask  ? 
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(6)  A  person  in  London  owes  another  in  St.  Petersburg 
920  roubles,  which  must  be  remitted  through  Paris.  He 
pays  the  requisite  sum  to  his  broker,  at  a  time  when  the 
exchange  between  London  and  Paris  is  25.15  francs  for  £1, 
and  between  Paris  and  St.  Petersburg  1.2  francs  for  1  rouble. 
The  remittance  is  delayed  until  the  rates  are  26.85  francs  for 
£1  and  1.15  francs  for  1  rouble.  What  does  the  broker  gain 
or  lose  by  tixe  delay? 

IV. 

(1)  If,  when  the  course  of  Exchange  between  England 
and  Spain  is  S8^d.  per  dollar  of  20  reals,  a  merchant  in 
Liverpool  draws  a  bill  of  .£354.  16s.  dd.  on  Madrid,  how 
many  dollars  and  reals  will  pay  the  draft  ? 

(2)  I  wish  to  pay  a  bill  in  Naples  of  7500  lire  ;  the  direct 
eschp-nge  is  $0.22  =  1  lira;  the  exchange  on  London  is 
34.y5;  of  London  on  Paris  is  ^1  =  26  francs;  of  Paris  on 
Naples  is  1^  francs =1  hra.  What  is  the  difference  between 
the  direct  and  circuitous  exchange  ? 

(8)  A  merchant  in  New  York  gave  $1000  for  a  bill  on 
London  of  £200.     What  was  the  rate  of  exchange  ? 

(4)  A  merchant  in  New  York  wishes  to  pay  jBBOOO  in 
London.  Exchange  on  London  is  at  par ;  on  Paris,  6 
francs  25  centimes  per  $1 ;  and  on  Amsterdam,  40  cents  to 
a  guilder.  The  exchange  between  France  and  England  at 
the  same  time  is  25  francs  to  £1,  and  that  of  Amsterdam  on 
England  l^  guilders  to  £1.  Whi  h  is  the  most  advantage- 
ous, the  duect  exchange,  or  tlirough  Paris,  or  through  Ams- 
terdam ? 

(5)  How  many  pounds  of  sugar  at  8,  18,  and  14  cents  per 
pound,  may  be  mixed  with  3  pounds  at  9  j  cents,  2  pounds 
at  8^  cents,  and  4  pounds  at  14  cents  a  pound,  so  as  to  gain 
16  per  cent,  by  selling  the  mixture  at  14^  cents  per  pound  v 

V. 

(1)  Three  districts  are  to  provide  according  to  their  popu- 
lation a  contingent  of  182  men.  The  population  of  the  die- 
tricts  is  2456,  735,  and  4361  respectively ;  find  as  exactly  as 
possible  the  number  of  men  to  be  provided  by  each  district. 

(2)  A  person  mixes  4  gallons  of  gin  at  16s.  per  gallon, 
with  4  gallons  of  water  and  a  gallon  of  base  spirit  worth  10«.; 
what  is  his  gain  per  cent,  on  his  outlay  by  selling  the  mix- 
ture at  2|«.  per  bottle  of  6  to  the  gallon  ? 


fvua  Htncks  of  8  «artners^  >4-.  B,  and  C,  are  $3600, 
|22(K),  and  |2500,  respectively  ;  their  gains  are  $1120,  $880, 
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and  $1200  respectively.     If  B'b  stock  is  in  trade  2  months 
longer  than  ^'e,  what  time  was  each  stock  in  trade  ? 

(4)  A  merchant  every  year  gains  50  ^o  on  his  capital,  of 
which  he  spends  .£1200  per  annum  in  house  and  other  ex- 
penses. At  the  end  of  4  years  he  finds  himself  in  possession 
4  times  as  large  as  what  he  had  at  commencing  business  ; 
what  was  his  original  capital  ? 

(6)  There  are  two  mixtures  of  wine  and  water,  the  quan- 
tities of  wine  in  which  are  respectively  -34  and  -40  of  the 
whole.  If  a  gallon  of  the  first  is  mixed  with  two  gallons  of 
the  second,  what  decimal  part  will  the  wine  be  in  tlie  com- 
pound, and  how  much  per  cent,  will  the  first  mixture  be 
■frengthened  ? 

XXXI.    Ratio  and  Proportion. 

211.  If  A  and  B  be  quantities  of  the  same  kind,  the 
relative  greatness  of  A  with  respect  to  B  ia  called  the 
Ratio  of  ^  to  5. 

212-  The  ratio  of  one  quantity  to  another  quantity  is 
represented  in  Arithmetic  by  the  fraction,  which  ex- 
presses the  measures  of  the  first  when  the  second  is 
taken  as  the  unit  of  measurement. 

Thus  if  6  shillings  be  the  unit,  the  measure  of  3  shillings 
is  f ,  and  the  ratio  of  8  shiUings  to  5  shillings  is  represented 
by  the  fraction  f . 

The  words  "  the  ratio  of  3  shillings  to  6  shillings  " 
are  abbreviated  thus  : 

8  shillings  :  5  shillings. 

213.  Ratios  may  be  compared  with  each  other  by 
comparing  the  fractions  by  which  they  are  represented. 
Thus  2  pence  :  6  pence  is  represented  by  | 
and    3  pence  :  7  pence  is  represented  by  f 
Now  I  =  il,  and  ?  =  |J, 

.*.  ?  is  greater  than  J 
and  .-.  3  pence  :  7  pence  is  greater  than  2  pence  :  5  pence. 
When  we  thus  compare  the  ratios  existing  between 
two  pairs  of  quantities,  it  is  not  necessaiy  that  all  four 
quantities  should  be  of  the  same  kind  ;  it  is  only  neces- 
sary that  each  pair  should  be  of  the  same  kind. 
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For  example,  we  can  compare  the  ratio  of  4  shillings 
to  7  shiUings  with  the  r^^tio  of  7  days  to  12  days,  and 
finding  that  ^  is  less  than  r'^,  we  may  say  that  the  vatio 
of  4  shilhngB  to  7  shiUings  is  less  than  the  ratio  of  7 
days  to  12  days. 

214.  Wh«n  the  ratio  symbol  (  :  )  is  placed  bet  veen 
two    numbers  we  may   substitute  for  it  the  fraction 

symbol.  n      a      m 

Thus  if  we  have  to  compare  the  ratios  2  :  8  and 

6  :  7,  we  effect  it  by  comparmg  the  fractions  f  and  ^. 

215.  Ratios  are  compounded  by  mdtiplying  together 
the  fractions  by  which  they  are  represented,  and  ex- 
pressing  the  resulting  fraction  as  a  ratio. 

Thus  the  ratio  compounded  of  2  :  3  and  6  :  7  is 

10  :  21. 

2  and  8  are  caUed  the  Terms  of  the  ratio  2  :  8. 

2  is  caUed  the  Antecedent  and  8  the  Consequent  of 
the  ratio. 

216.  Ratios  are  either  direct  or  inverse. 

A  direct  ratio  is  tiie  quotient  of  the  antecedent  divi- 
a^i  by  the  consequent.  ^    ^   t 

kn  inverse  ratio,  or  reciprocal  ratio,  is  the  quotient  of 
IfcfJojiafiqueilt  divided  by  tiie  antecedent. 

Examples,    (cx^) 

(1)  Compare  the  ratios  2 : 5  and  4 : 9. 

(2)  Compare  the  ratios  17  :  39  and  19 :  41. 

(8^  Compare  the  ratios  4 :  7,  8 :  16  and  13  :  24. 

(4)  Compound  the  ratios  5  : 7. 18 :  15,  21 :  91,  and  46 :  52. 

(5)  Compound  the  ratios  8^  :  4,  8^  :  7,  li  :  H,  ^  -  H- 

(6)  If  the  ratio  be  25  and  the  consequent  $1.25,  what  is 
the  antecedent ?  .^    ^«..o  j 

(7)  How  much  does  the  ratio  36  X  4  X  3  :  12  X 16  X  2  exceed 
that  of  60-r- (8X6):  20x2-5- 8? 

(8)  What  is  the  ricprocal  ratio  of  i :  i ;  ot  z^ .  7-y  / 

m    A  owns  a  farm  of  180  acres.    There  are  36  sq.  miles 

.    y'  .  _i^r_*.._  Li,;»v,  ,-f  {a  m+uatfid-    Wiiat  is  the  rela- 
in  lUe  TiOvMiBiiip  iii  '.-iiiv"  IV  .-•  ..— 

tion  of  the  latter  to  the  former  <• 
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(10)  The  ratio  68:62  resulta  from  compounding  four 
ratios  togotJicr  ;  three  of  theso  are  7:8,  12  :  16,  and  A  : *; 
express  the  fourth  ratio  in  its  simplest  form. 

(11)  What  eflfeot  has  adding  the  same  quantity  to  both 
terras  of  a  ratio. 

PROPORTION. 

217.  Proportion  consists  in  the  equality  of  two  ratios. 

The  Arithmetical  test  of  Proportion  ir  therefore  that 
the  two  fractiom  representing  tJte  ratios  mmt  bo,  equal. 

Thus  the  ratio  6  :  12  is  equal  to  the  ratio  4 :  8,  be- 
cause the  fraction  ^%  —  the  fraction  |. 

The  four  numbers  6,  12,  4,  8,  written  in  the  order  in 
which  they  stand  in  the  ratios,  are  said  to  be  in  propor- 
tion, or  proportionals,  and  this  relation  is  thus  ex- 
pressed— 

6 :  12  -=  4 : 8. 
The  two  terms  6  and  8  are  called  the  Extremes* 

12  and  4  the  Means. 

The  sign  of  equality  is  usually  expressed  thus, ::  and 
then  the  ratios  read  6  is  to  12  as  4  is  to  8. 

218.  When  four  numbers  are  in  proportion, 

the  product  of  the  extremes  =  the  product  of  the  m&mi* 
For  example,  if  6  :  12  =    4:8 
6X8  =  12X4 
For,  since      ^  =  |,  by  hypothesis, 
and    «1|  =  tI 

and  iiiU  =  4 
8x  la        7 

6X8   4X la 


12X8 


8X13 


Now  the  denominators  of  these  fractions  are  equal, 
and  therefore  the  numerators  must  also  be  equal,  that 
is 

6  X  8  =  4  X  12. 

From  this  it  is  evident  that  if  three  out  of  the  fom- 
numbers  that  form  a  proportion  are  given,  we  can  find 
the  fourth. 
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JEx,  (Ij.  Find  a  fourth  proportional  to  8,  16,  7. 
8  :  16  ==  7  :  number  required, 
.*.  8  X  number  required  =»  15  x  7,         ^ 
/.  number  required  =  ^*^   =•  86. 

Ex.  (2).  What  number  has  the  same  ratio  to  0  that 
8  has  to  6  ? 

8:6  =  number  required  :  9, 

i*.  5  X  number  required  =  8  X  9| 

,•.  number  required  =  y  =  6|. 

219.  Three  numbers  are  said  to  be  in  Continued 
Proportion  when  the  ratio  of  the  first  to  the  second  is 
equal  to  the  ratio  of  tlie  second  to  the  third. 

Thus  8,  6,  12  are  continued  proportion, 

lOr    ^  yif . 

The  second  number  is  called  a  Mean  Proportional 
between  the  first  and  the  third. 

Ex.  Find  a  mean  proportional  between  6  and  24. 
6  :  required  number  =  required  number  :  24  ; 
,*.  required  number  X  required  number  =  6  X  24  ; 
.*.  square  of  required  number  =  144, 
.  *.  required  number  is  12. 

220.  When  two  quantities  are  connected  in  such  a 
way,  that  when  one  is  increased  2,  8,   —  times,  the 

other  is  also  increased  2,  8,  times,  they  are  in 

direct  proportion. 

For  example,  if  1  lb.  of  sugar  cost  9  cents, 
2  lbs.  wUI  cost  2x9  cents, 
8  lbs.        "       8x9  cents; 
hence  7  lbs.        "       7x9  cents. 
And  25  lbs.        "      25  x  9  cents, 
.-.  7  lbs.  :  25  lbs.  : :  7  x  9  cents  :  25  x  9  cents. 
That  is,  the  cost  of  sugar  is  directly  proportional  to  it« 
weight. 

9.2\.   When  two  quantities  are  connected  in  such  a 

•wavj  that  when  one  is  increased  2,  8,  times,  the 

othex'iB  diminislted  2,  3 times,  they  axQ  inversely 
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proportional ;  tlms,  if  one  man  can  mow  a  field  in  12 
days,  2  men  can  mow  it  in  half  the  time,  or  in  y  days ; 
8  men  in  a  third  of  the  time,  or  in  y  days,  &o. 

henoe  four  men  can  mow  it  in  ^  days ; 
and  12  a  u  II  ^^yg. 

.-.      4  men  :  12  men  :  :  f  ^  days  :  -~  days ; 
that  ifl,  the  number  of  men  required  to  do  a  certain  work  is 
inversely  proportional  to  the  number  of  days,  or  vice  versa. 

Examples-    (oxvii) 

(1)  Arrange  4,  8,  9  and  12  so  that  they  may  be  in  propor- 
tion. 

(2)  Find  the  second  term  when  18,  2-6  and  1*8  are  the 
other  8  terms  of  a  proportiou. 

(8)  Find  a  mean  proportional  to  "088  and  -00162. 

(4)  If  ^=8^  of  B,  and  (7==  6 J  of  B,  find  the  ratio  of  A 
to  C. 

(6)  Find  a  fourth  proponioaal  to  6,  7,  and  16. 

(6)  Find  a  fourth  proportional  to  ^,  ^,  and  f . 

(7)  Find  a  fourth  proportional  to  -8,  -16,  and  09. 

(8)  Find  a  mean  proportional  to  14  and  66. 

(9)  Find  a  mean  proportional  to  ^  end  f  f . 

(10)  Divide  ei587  among  A,  B,  0,  D,  so  that  A'h  share 
:  ioBs  share  =6:6,  B'a  share  :  Ca  share  =  4:8,  and  Ca 
share  :  D's  share  =  8:2. 

SIMPLE   PROPORTION  OR  RULE  OF  THREE. 

222.  When  Three  terms  of  a  propoi-tion  are  given  to 
find  the  fourth  it  is  a  Simple  Proportion.  In  a  simple 
proportion  we  have  two  ratios  given  ;  one  of  these  has 
both  terms,  the  other  is  incomplete,  having  only  one 
term.  Two  of  the  given  terms  must  be  of  one  kind  and 
fche  tliird  and  the  answer  of  another  kind. 

Ex.  (1).  If  5  horses  eat  20  bushels  of  oats  in  a  given 
time,  how  many  hushels  will  8  horses  eat  in  the  same 
time  ? 

Here  the  number  of  bushels  consumed  is  directly 
proportional  to  the  number  of  horses, 

hence  6  :  8   ::   20  bn,  :  bu.  required; 

.-.  hu.  required  =  ?4^  =82. 
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.    Ex  (2).  If  6  men  can  do  a  piece  of  work  in  6  days, 
in  what  time  can  9  men  do  the  same  work  ? 

Here  tlie  time  is  iiivei'sely  proportioned  to  the  number 
of  men, 

hence  9  :  6   ::   5  days  :  days  required ; 

.*.  days  required  =  -~-  =  8i. 

Ex.  (8).  If  8  cwt.  1  qr.  of  hay  cost  $2.21,  what 
should  8t.  6  cwt.  cost? 

Here  the  cost  is  directly  proportional  to  the  quantity. 
Hence  8  cwt.  1  qr.   :  8t.  5  cwt.    ::    $2.21   :  doUars 
required ; 

Here  we  reduce  the  1st  and  2nd  terms  to  the 
common  denomination,  quarters,  and  the  proportion  be- 
comes 

13  :  2G0   ::   $2.21   :  dollars  required; 

.-.  Dollars  required=«-^^^'- =$44.20. 

From  these  examples  we  deduce  the  following  rule  : 

Write  the  given  number  that  is  of  the  same  kind  as  the 
required  fourth  term,  for  the  third  term  of  tU  proportion. 
Tlien  consider  from  the  nature  of  the  question  whether  the 
answer  is  to  be  greater  or  less  tfian  the  third  term.  IJ 
greater,  place  the  larger  of  the  two  remaining  numbers  in 
the  second  place;  if  less,  in  the  first.  Then  having  re- 
duced the  first  and  second  terms  to  the  same  detiomination, 
multiply  the  second  and  third  terms  together,  and  divide 
the  product  by  the  first  term.  The  quotient  will  be  the 
answer  required. 

Note. — After  the  third  term  has  been  written  down 
the  order  of  the  other  two  may  be  ascei-tained  by  a 
question.  Thus,  in  Ex.  (1) :  "  If  5  horses  eat  20  bu., 
will  8  horses  eat  more  or  less  than  20  bu.  ?"  More  ; 
hence  6:8.  In  Ex.  (2) :  "  If  6  men  do  a  piece  of  work 
in  5  days,  will  it  take  9  men  a  longer  or  sboriei'  period 
iiian  6  days  ?"     Shorter ;  hence  9  :  6. 


COMPOUND    PROPORTION. 


247 


Examples,    (cxviii) 

(1)  A  pernon  after  paying  an  income  tax  of  Id.  in  the  £1 
lias  a  not  income  of  £1247.  10«.  5d, ;  what  was  his  gross 
income  ? 

(2)  A  watch  which  is  10  minutes  too  fast  at  12  o'clock 
noon  on  Monday,  gains  8m.  lOs.  a  day ;  what  will  be  the 
time  by  the  watch  at  a  quarter  paHt  10  a.m.  on  the  following 
Saturday  ? 

(8)  In  running  a  3  milo  race  on  a  course  i  of  a  mile  round, 
A  overlaps  B  at  the  middle  of  the  7th  round.  By  what 
distance  will  A  win  at  the  same  rate  of  running  ? 

(4)  A  watch  was  Oj'^,  min.  slow  at  noon  ;  it  loses  12  min. 
in  20^  hours  ;  find  the  true  time  when  its  hands  are  together 
for  the  foiirth  time  after  noon. 

(5)  If  4  men  or  6  women  or  9  boys  can  perform  a  piece  of 
work  in  27^  days,  in  what  time  can  (P  5  men  and  9  women 
perform  it  ?  and  (2)  5  men  and  8  boys  perform  it  ? 

(6)  If  14|  shares  of  a  property  are  worth  $116.16,  what  are 
5f  shares  worth  ? 

(7)  A  floor  can  be  covered  by  82  J^  yards  of  carpet  7  quar- 
ters wide ;  how  many  yards  of  Brussels  carpet  26  in  width 
will  cover  the  same  room  ? 

(8)  Two  clocks,  of  which  one  gains  4m.  15s.  and  the  other 
loses  8m.  18s.  in  24  hours,  were  both  within  2J  min  of  the 
true  time,  the  former  fast  and  the  latter  slow,  at  noon  on 
Monday  ;  they  now  differ  from  one  another  by  half  an  hour  ; 
find  the  day  of  the  week  and  the  hour  of  the  day. 

(9)  If  6836  stones  8^  ft.  long  complete  a  certain  quantity 
of  wall,  how  many  similar  stones  of  2|  ft.  long  will  raise  a 
like  quantity  ? 

(10)  A  besieged  town,  containing  22400  inhabitants,  has 
provisions  to  last  8  weeks  ;  how  many  must  be  sent  away 
that  they  may  be  able  to  hold  out  7  weeks  ? 


COMPOUND  PROPORTION, 

223.  Where  ^w,  seven,  nine,  &c.,  terms  of  a  propor- 
tion are  given  to  find  a  sixth,  eighth,  tenth,  &c.,  term  it 
is  called  Compound  Proportion  or  the  Double  Role  op 
Three. 

In  Compound  Proportion  there  are  three  or  more 
ratios  given,  all  being  complete  but  one. 
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A  Compound  Proportion  is  produced  by  multipljdng 
together  the  corresponding  terms  of  two  or  more  simple 
proportions. 

2 

2 

8  multiplied  together  produce 

240  :  82. 

Ex.  K  6  men  in  8  days,  working  10  hours  a  day, 
can  reap  24  acres  of  wheat,  how  many  acres  could  10 
men  reap  in  15  days  of  12  hours  each  ? 

6    :  10      :  :  24  :  acres  required 

8    :  16 

10    :  12 


Thus, 

12  : 

6  :: 

4 

9  : 

8  :: 

6 

6  : 

4  :: 

10 

the  proportion 

540  : 

72 

480    :  1800  :  :  24  :  arces  required. 

.-.  acres  required  =  ^°4^  =  90. 

24  the  term  of  the  imperfect  raito  is  put  in  the  8rd 
place  ;  the  other  ratios  are  then  considered  separately 
and  treated  as  in  Simple  Proportion.  After  all  the 
ratios  have  been  stated,  all  the  first  terms  are  multi- 
plied together  for  a  new  first  term  and  similarly  with 
the  second  terms.  The  answer  is  then  got  as  in  Simple 
Proportion. 

Note.  I. — ^Before  compounding  the  complete  ratios  it 
is  convenient  to  cancel  all  the  factors  common  to  the 
first  terms,  and  to  the  2nd  or  8rd  terms.  When  any  of 
the  1st  and  2nd  tei-ms  are  not  of  the  same  denomina- 
tion they  must  be  reduced  to  a  common  denomination 
before  proceeding  with  the  solution. 

Note  II. — Before  stating  ihe  question  it  is  conveni- 
ent to  write  down  the  terms  of  the  supposition  under 
one  another  and  opposite  these  to  place  the  correspond- 
ing terms  of  the  demand  with  an  x  opposite  the  term 
of  the  same  name  as  the  answer  required. 

Thus,  in  the  above  example  6  men    10, 

8  days  15, 

in     t./Miwa      10 

24  acres  x. 
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Examples   (cxlx) 

thick  Ind^lfi  fliV l^T  ^"^^^  ^  ^*"  ^^  ^««t  lo°g»  8  feet 
»^k  'i5         ,ft®*  ^^8h,  how  many  men  must  be  eSDloved 

Jn  e'd'a^s?"  '''  ^'"^'^  ^°"«' '  ''''  ""^'^'  -<!  1«  f-'S 
lJ!\-^S  engineer  engages  to  complete  a  tunnel  8*  miles 

plo?8l200^rPn^'T.".*^^i^r,^y^^^  ««d  -  half  L  em! 
Sths  of  ]?„  "'  ?^  ?'°  ^°^'  ^^  ^^«  completed  only  three- 
eighths  of  his  work ;  how  many  additional  men  mimf  ho 
employ  to  complete  it  in  the  required  time  ? 

rifh  1^^°  ?ets  of  men  perform  the  same  amount  of  work 
Each  man  in  the  first  set  is  stronger  than  each  one  in  th« 
wTw  Vn'  'f  °  °^^  '^  ^5  *J^^  first  set  works  6  dL  a 
week  for  10  weeks,  and  the  second  set  6  days  a  week  for  7 

(4)  If  ao  men  can  excavate  185  cubic  yards  of  earth  in  fl 
fee7  "'"^  "'"  ^^^^'^  '^  half  the^workt^rfiftrof 

(6)  At  the  siege  of  Sebastopol  it  was  found  that  a  P«r*oJ« 

nt^.  H  V:r?  ''l^^^  ^^^"^  ^y  *^«  «°Id^rs  and  navvies  S 
4  days,  but  that  when  only  half  the  navvies  were  present  ^ 
required  7  days  to  dig  the  same  length  of  trench    ^ComnJ« 

tt  :ore?s*;'"°''  ^^^^  '^  *^^  -™  -*"t^i^t  d:rbV 

qfi^S  l!;°  elephants  which  are  ten  in  length,  9  in  breadth 
36  in  g»t  and  7  in  height,  consume  one  drona  of^T' 
how  much  will  be  the  rations  of  10  other  eleDhanf!.  Sf.-  i' 
are  a  quarter  more  in  length  and  other  dlenslT/'  "'^'^^ 

(7)  How  many  revolutions  will  be  made  bv  a  wheel  x^hUh 
revolves  at  the  rate  of  860  revolutions  in  7  ^,^,7*        1^-. 

another  wheel,  which  revolver^t  t^  o'f  4^10  8  Sf 
makes  658  revolutions  ?  **  ™^°'' 

wfj,  Sf /df.xrpV'  '"''''''^='  ««^*  >"»•  '""^  4  ;r 

(10)  If  6  compositors  in  16  davs  of  11  bnii».»  «o«k 
compose  25  sheets  of  24  pages  in  rshee"44K  fntpage'; 
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and  40  letters  in  a  line,  in  how  many  days  of  10  hours  each, 
can  9  compositors  compose  a  volume  (to  be  pnnted  m  me 
same  kind  of  tvpe),  consisting  of  36  sheets,  16  pages  to  a 
sheet,  50  lines  to  a  page,  and  45  letters  *o  a  Ime  ? 

XXXII.    The  Metric  System. 

224.  The  Metric  System  of  Weights  and  Measures  is 
now  in  usa  in  many  countries  of  Europe.  The  follow- 
ing is  an  account  of  the  system  as  it  is  established  m 
France,  where  it  originated  at  the  end  of  the  la-it 
century. 

Tfie  basis  of  all  measurement  is  the  Metre,  a  measure 
of  length  equal  to  the  ten-miUionth  part  of  the  distance 
from  the  North  Pole  to  the  Equator. 

The  length  of  the  Metre  in  English  Measure  is  39.37 
inches,  nearly. 

u  Units  of  Metric  Measures. 

1.  Length. — The  Metre. 

2.  Surface.— The  Are  =  100  square  metrbS. 
8.  Solidity.— The  Stere  =z  1  cubic  metre. 

4.  Capacity.— The  Litre  =  the  cube  of  the  tenth 
part  of  a  metre. 

5  Weight.— The  Gramme,  which  is  the  weight  of  a 
quantity  of  distilled  water  which  fills  the  cube  of  the 
hundredth  part  of  a  metre. 

The  Tables  of  Weights  and  Measures  under  the  Metric 
System  are  constructed  upon  one  uniform  principle. 
Prefixes  derived  from  Greek  and  Latin  are  attached  to 
each  of  the  units. 

Greek  Prefixes, 

Deca  stands  for         10  times'^ 
Hecto  stands  for      100  times  U^^  ^^^^ 
Kilo  stands  for        1000  times 
Myria  stands  for  10000  timesj 


Latin  Prefixes 


Centi  stands  for  the    100th  part  V  of  the  unit. 
Milli  stands  for  the    1000th  part] 
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Thus, 

A  decametre  =  10  metres. 

A  hectolitre  =  100  litres. 

A  kilogramme  =  1000  grammes. 

,  A  myriametre    =  10000  metres. 
Also, 

A  deciUtre         =  '1  litre. 
A  centimetre      =  -01  metre. 
A  milligramme  =  '001  gramme. 
Note.— In  English  measures  the  following  are  rough   ap- 
proximations of  some  of  the  French  measures  : 
The  Kilogramme  is  about  2i  lb.  Avoird. 
The  Litre  is  about  If  pints. 

The  Kilometre     is  about  6    furlongs. 
The  Hectare         is  about  2^  acres. 

MEASURES  OF  LENGTH. 

lOdecimeires  (dcm.) 1  metre  (m.). 

100  centimetres  (cm.) " 

1000  millimetres  (mm.) <« 

1000  metres 1  kilometre. 

1  inch  =  2.639954  centimetres. 
1  foot    =  3-047945  decimetres. 
1  yard  =  0-914383  metres. 
1  mile  =  1-609315  kilometres. 
Note.— A  rough  rule  for  converting  French  metres  into 
Engnsh  yards  is  to  add  10  per  cent,  to  them.    Thus  40 
metres  are  nearly  equal  to  44  yards. 

MEASURES  OF  SURFACE. 
100  square  decimetres  (sq.  dcm.)  =  1  square  metre  or 

centiare  (sq.  m.) 
10000      "      centimetres  (sq.  cm.)  =  '« 

1000000      "      millimetres  Csq.mm.)  = 

100  square  metres l    are 

10000  ••  1    hectare. 

1  square  inch  =  6-4618669    sq.  cm. 
1      "      foot  =9-2899683    sq.  dcm. 
1      ••      yard  =  0-83609716  sq.  m. 
1      "      acre  =  0  40467101  hectare. 
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MEASURES  OF  CAPACITY. 


(« 


(« 


1000  cubic  decimetres  (ob.  dcm.)...l  cubic  metre  or  stere. 
1000000  cubic  centimetres  (cb.  cm.) 
1000000000  cubic  milltmetres  (cb.  mm.) 

1  cubic  decimetre 1  litre, 

1    ♦•      inch  =  16-886176  cb.  cm. 

1    "      foot  =  28-315312  dcm. 

1  gallon         =  4-54345797  litres. 

MEASURES  OF  WEIGHT. 

1  cubic  centimetre  of  distiUed  water  at  4*'0.  at  the  sea's 
le?el  in  the  latitude  of  Paris  is  1  giam  (grra.) 

1000  cubic  centimetres  of  distilled  water  weighed  under 

the  same  conditions 1  kilogram  (kilo.) 

1000  grams  (grms.)  1  kilogram. 
ii  10000  decigrams   ....  " 

100000  centigrams  ...  " 

1000000  milligrams  ....  " 

1  grain    =    0'06479895  gram. 
ltroyoz.=  81-103496     grams. 
llb.a\'d.=    0-45359265  kilo. 
1  cwt.      =  60-80237689  kilos. 

Examples-   (c^^) 

(1)  What  is  the  fundamental  unit  in  this  system  ?  Whence 
and  why  was  it  chosen  ? 

(2)  Name  the  units  of  weight  and  capacity,  and  show  how 
larger  and  smaller  measures  are  attained. 

(3)  Give  the  English  equivalents  of  a  kilometre  and  kilo- 
gram. 

(4)  How  many  millimetres  are  contained  in  6  metres  ? 

(5)  How    many  decimetres  are    equivalent  to  106725 
millimetres  ? 

(6)  Eequired  the  number  of  milligrams  in  15  ob.  cm.  of 
water  measured  at  4*^0.  ? 

(7)  How  many  millimetres  and  centim  ;ti'e8  are  repective- 
ly  contaJred  in  0.437  of  a  decimetre. 

(8)  Hov    many  square  centimot-es  are  there    in    15.5 
square  metres  ? 
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or  stere. 


tbo  sea's 

ed  under 
) 


'  Whence 
show  how 
3  and  kilo- 
metres ? 
to  106725 

ob.  cnoi.  of 

repective- 

3    in    15.5 


inlrio^"^    many    square    decimetres    are    contained    in 
108642  square  centmietres  ?  ««    m 

(10)  Define  the  gram  and  litre.    How  many  crams  are 
contamed  in  1.725  kilograms  ?  ^  ^ 

mf  ii^  i^"""^  ""^"^  milligrams  are  there  in  a  decigram  ?  How 
many  decigrams  m  a  kilogram  ?  b  "^^    xiow 

griml?^"^^  '^aiiy  centigrams  are  contained  in  2.567  kilo- 

«ni»?  I^equired  the  number  of  milligrams  contained  in  5 
cubic  centimetres  of  water  measured  at  4«C. 

(14)  In  an  English  inch  are  contained  25.8995  millimetres 
How  many  kilometres  are  there  in  a  mile  ?         "*""°=»eires. 

.Si^^  ^  ^*"°''  '^  ^^''^^  *«  ^-^^3  'i*J"e8-     How  many  cubic 
centimetres  are  contained  in  one  pint  ? 

^idnS'"®®P^P,®^^''"^^^*  respectively  80  litres,  46  litrea 

XXXni.    Measurement  of  Area. 

Aref  ^or  ^Rn.  ?"'*  •  ^  Measurement,  by  which  we  measure 
A  ea  or  Surface,  is  denved  from  the  unit  of  Length 
Ihus  If  we  take  an  inch  as  the  unit  of  length,  and  con 
struct  a  square  whose  «ide  is  an  ii.ch,  this  Square  Inch 

aiiy  given  area  wiU  be  the  number  of  times  it  contains 
tms  unit,  in  accordance  with  the  remarks  in  Art.  58. 

Let  ABDC  be  a  rectangle,  and  let  the  side  AB  be 
*  ^^«^««  "^  length,  and  the  side  AC  8  inches  in  itn^! 
A  3 


D 


254 


MEASUREMENT    OF    AREA. 


Then,  if  the  Unit  of  Length  be  an  inch,  the  meamr^  of 
AB  is  4,  and  the  measure  of  AC  is  8. 

Divide  AB,  AC  into  four  and  three  equal  parts  respec- 
tively anddraw  lines  through  the  points  of  division 
mraUel  to  AC,  AB  respectively.  Then  the  rectangle 
IbDC  is  divided  into  a  number  of  equal  squares,  each 
of  which  is  a  square  inch. 

If  one  of  these  squares  be  taken  as  the  Unit  of  Area, 
the  la  Jr.  of  the  area  of  ABDC  will  be  the  number  of 
these  squares. 

Now  this  number  is  the  same  as  that  obtained  by 
mSyi^g  the  measure  of  AB  by  the  measure  of  AC : 
that  is,  measure  of  ABDC  =  3x4  =  12 ; 
•  area  of  ABDC  is  12  square  inches. 
Hence  to  find  the  area  of  a  rectangle  we  multiply  the 
measure  of  the  lengtii  by  the  measure  of  the  breadth, 
and  the  product  will  be  the  measure  of  the  ajea. 

Ex.  (1).  A  rectangular  garden  is  48  feet  long  and  25 
feet  broad,  what  is  its  area  ? 
Taking  a  foot  as  the  unit  of  length,  and  therefore  a  square 

foot  as  the  unit  of  area, 

measure  of  the  area-48x25  =  1200; 

.'.  the  area  is  1200  square  feet. 
Ex  r2).  A  rectangular  boaxd  is  2  ft.  7  m.  long  and  1 
ft  4  iii.  broad,  what  is  the  area  ot  its  sui-.aoe  ? 

Taking  1  inch  as  the  unit  of  length,  and  therefore  1  square 
inch  as  the  unit  of  area. 

measure  of  the  aroa  ==  31 X 16  =  496 , 
•  the  aroii  is  496  square  inches. 
Or  we  might  take  1  foot  as  the  unit  of  length,  and  then 
measure  of  area=2T^  x  1^=1270  =  -5  —  v  • 

.-.  the  area  is  8|  square  feet. 
Ex    (3)    The  length  of  the  side  of  a  square  croquet- 
groun'd  is  49  yards,  what  is  its^area  ? 
Takine  1  vard  as  a  unit  of  Iciigth, 

axea  =  (49  X  49)  sq.  yds.  =  2401  sq.  yds. 
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>ng  and  1 

'6 1  square 

Qd  then 

8^: 
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Note.— Observe  the  difference  between  the  expres- 
sions 49  yardi>  square  and  40  square  yards.  The  former 
refers  to  a  square  whose  side  is  49  yards,  and  whose 
area  is  2401  square  yards,  the  latter  to  a  surface  whose 
area  is  49  square  yards. 

Ex.  (4).  A  rectangular  bowhng-green  is  66  yards  long 
and  42  yards  broad.  Find  the  distance  from  corner  to 
corner. 

By  Euchd  I.  47,  we  know  that  in  a  right-angled  tri- 
angle the  square  on  the  side  opposite  the  right  angle  is 
equal  to  the  sum  of  the  squares  on  the  sides  containing 
the  right  angle. 

Hence  the  square  o/the  measure  of  the  side  opposite 
the  right  angle  is  equal  to  the  sum  of  the  squares  of  the 
measures  of  the  sides  containing  the  right  angle. 
Thus  in  our  present  example, 
square  of  measure  of  distance  from  comer  to  comer 
=  (56  X  56)  +  (42  X  42)  =  4900  ; 
.*.  distance  is  70  yards. 

Examples*    (oxxi) 

Find  the  area  of  the  rectangles  having  the  following 
dimensions :  ° 

(1)  7  ft.  by  6  ft.  (2)  13i  ft.  by  10  ft. 

(8)  22J  ft.  by  l^  ft.  (4)  6  ft.  4  in.  by  2  ft.  8  in. 

(5)  17  ft.  5  in.  by  8  yd.  2  ft.    (6)  6yd.  1  ft.  by  4  yd.  2  ft 

(7)  12  yd.  2  ft.  by  6  yd.  1  ft. 

(8)  6  yd.  2  ft.  8  in.  by  2  yd.  1  ft.  6  in. 

(9)  7  yd.  2  ft.  by  6  yd.  2  ft.  6  in. 

Find  the  area  of  the  squares  whose  sides  have  the 
following  lengths  : 

(10)  5iyd.  ai)     87^  yd.  (12)     174  ft. 

(16)    7  yd.  1  ft.  6  m.  (17)    15  yd.  2  ft.  8  in. 

Find  the  breadth  of  the  following  rectangles,  having 
given  the  area  and  length  : 

(18)       Ar««>.  I^fi  on     ft       1an»tU    11    n 


gttu    XX    X£ 


(19)    Area  71  sq.  ft.  100  sq.  in.,  1  -ngth  9  ft.  8 


in. 
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(20J    Area  864  sq.  ft.  84  sq.  in.,  length  97  ft.  8  in. 

(21)  Area  1  acre,  length  440  yd. 

(22)  Area  6  acres,  lenj?tli  276  yd. 

(28)    Aren  n  .v.>.  1  ro.  80  po.,  length  267  yd.  2  ft. 
What  nxi)  the  nldos  of  the  squares  whoso  areas  are 
(24)    bl  aq.  ft.  (25)     2^^Q  sq.  ft. 

(28)     1178  sq.  yd.  7  sq.  ft.  (27)     b.  ao.  4305 sq.  yd.? 

(28)  A  rectangular  field  is  226  yards  in  length  and  120 
yards  in  breadth ;  what  will  be  the  length  of  a  straight  path 
from  corner  to  corner  ? 

(29)  A  rectangular  fiuxd  is  800  yards  long  and  200  yards 
broad ;  find  the  distance  froni  corner  to  corner. 

(80)  A  rectangular  plantation,  whose  width  is  88  yards, 
contains  2^  acres  ;  find  the  distance  from  corner  to  ooruer. ' 

(81 )  "What  is  the  length  of  the  diagonal  of  a  square,  whose 
side  is  6  inches  ? 

(82)  The  area  of  a  square  is  890625  square  feet ;  what  is 
the  length  of  the  diagonal  ? 

CARPETING  ROOMS. 

226.  If  we  know  the  area  of  the  floor  of  a  i  oom,  we 
know  how  many  square  inches  of  carpet  will  be  required 
to  cover  it.  Carpets  are  sold  in  strips,  and  when  the 
width  of  a  strip  is  known,  we  shall  know  how  much 
length  of  carpet  will  be  required  to  cover  a  given  sur- 
face. 

For  instance,  if  the  surface  be  162  square  feet,  and  the 
carpet  selected  be  27  inches  wide,  we  reason  thus ; 
162  sq.  ft.  =  162  X  144  sq.  inches ; 
.'.  length  of  carpet  required  =  132J^lL±±  in,  __  §64  in. 

2  7 

=  24  yards. 

Then  we  find  the  cost  of  24  yards  at  $1.20  per  yard  to  be 
$28.80. 

Examples,  (cxxli) 

How  many  yards  of  carpet,  27  inches  wide,  will 
be  required  for  rooms  whose  dimensions  are ; 

(1)  16  ft.  by  13  ft.  (2)  25  ft.  by  12  ft.  (  in. 

(8)  22  ft.  4  in.  by  20  ft.  3  in.    (4)  27  ft.  by  14^  ft. 
(6)  85  ft.  4  in.  by  27  feet  3  in. 
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hmd  tlic  exiiense  of  carpeting   rooms  wJioso  dimeu- 
81011S  are : 

(6)  18  ft.  by  14  ft.,  with  cai-pet  80  inches  wide,  at  $1  a  yd. 

(7)  22  ft.  by  16i  ft.,  with  carpet  27  inches  wide,  at  81.80 
a  yard.  «  v*-"" 

(8)  29  ft.  9  in.  by  28  ft.  6  in.,  with  carpet  a  yard  wide,  at 

ft  ^^}J^  '*•  ®i°-  ^y  ^^  ^''  ^  ^"^  ^'^^  «a''Pet  f  ya*''^  wide,  at 
08.  ^d.  a  yard. 

PA  PER  mo  THE  WALLS  OF  A  BOOM. 

227.  To  find  the  quantity  of  paper  required  to  cover 
owe  wall  of  a  room,  we  find  tlie  area  of  the  surface  of  the 
wall  by  takmg  tlie  product  of  the  measures  of  the  length 
and  byjadth  of  that  wall,  the  latter  being  the  same  as 
tlie  height  of  the  room.  Hence  we  shaU  find  the  area 
of  the  four  waUs  of  the  room  if  we  take  the  measure  of 
the  compass  of  the  room  and  multiple/  it  by  the  measure  of 
the  height.  "^ 

By  the  compass  of  a  room  we  mean  the  length  of  a 
strmg  stretched  tight  on  the  floor,  going  aU  round  the 
room. 

Deductions  for  doors  and  windows  and  fireplace  must 
be  made  in  practice. 

Suppose  then  we  have  to  find  how  much  paper  is  re- 
quired for  the  walls  of  a  room,  whose  length  is  22  ft   8 
m.,  breadth  17  ft.  4  in.  and  height  9  *"t.  6  in. 
We  first  find  the  compass  of  the  roouj,  thus: 
ft.    in. 
22  .  8\ 

17     4 

22  ■  g  r  dimensions  of  the  four  sides. 

17  '.  4) 


79  .  2    compass  of  the  room. 
To  get  the  area  of  paper  requii-ed,  we  multiply  the 
measure  of  the  compass  of  the  room  by  the  measure  of 
the  heigth,  thus : 

area  =  (9J  x  79i)  sq.  ft.  =i^||^sq.  ft.  =  762,1,  sq.  ft. 
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Note. — Papers,  like  carpets,  are  sold  in  strips,  and  if 
we  know  the  width  of  a  strip  we  shall  know  how  many 
feet  in  length  will  be  required  to  cover  a  given  surface. 

Thus,  in  the  room  under  consideration,  if  the  paper  be  20 
inches  wide, 

length  of  paper  required  =(1^2,'^-i-U)  rt.=  ^J-|^  ft.  =451ift. 

Examples,    (cxxiii) 
How  many  square  feet  of  paper  will  be  required  for 
rooms  whose  dimensions  are  : 

(1)  Length,  19  ft. ;  breadth,  16  ft. ;  height,  9  ft.  ? 

(2)  Length,  24i  ft. ;  breadth,  18|  ft. ;  height,  10  ft.  ? 

(8)  Length,  26  ft.  7  in. ;  breadth,  19  ft.  4  in. ;  height, 
9  ft.  9  in.  ? 

(4)  Length,  28  ft.  6  in. ;  breadth,  18  ft.  7  in. ;  height, 
9  ft.  6  m.? 

Find  the  expense  of  papering  rooms  whose  dimen- 
sions are  : 

(6)  Length,  18  ft. ;  breadth,  14  ft.  ;  height,  8  ft. ;  with 
paper  16  inches  wide,  at  20  conts  a  yard. 

(6)  Length,  20  ft.  6  in.  ;  breadth,  17  ft.  4  in.;  height,  9ft.; 
with  paper  20  inches  wide,  at  10  cents  a  yard. 

(7)  Length,  80  ft.  8  m.;  breadth,  26  ft.  5  in.;  height,  10ft. 
6  in.;  with  paper  2  ft.  wide,  at  8d.  a  yard. 

(8)  Length,  26  ft. ;  breadth,  21  ft. ;  height,  10  ft. ;  with 
paper  20  inches  wide  at  9d.  a  yard,  allowing  for  a  fireplace 
which  is  5  ft.  8  in.  by  4  ft.,  a  door  which  is  7  ft.  by  4^  ft., 
and  two  windows  each  6  ft.  by  8^  ft. 

Miscellaneous  Examples-    (cxxiv) 

(1)  Find  the  cost  of  varnishing  the  floor  of  a  room  14  ft. 
4  in.  broad,  and  15  ft.  6  in.  long,  at  20  cents  per  square  yard. 

(2)  What  will  it  cost  to  pave  an  area  146  ft.  9  in.  long  and 
88  ft.  9  in.  broad,  at  86  cents  per  square  yard  ? 

(3)  The  area  of  a  square  garden  is  4  roods  1  pole  29  sq. 
yd.  6^  sq.  ft.;  find  the  length  of  its  side. 

(4)  Find  the  length  of  the  side  of  a  square  whose  area  is 
1  ro.  26  po.  28  sq.  yd.  4^  sq.  ft. 

(5)  Find  the  expense  of  turfing  a  plot  of  ground,  whi^h  is 
40  yd.  long  and  100  ft.  wide,  with  turfs  each  a  yard  in 
length  and  1  ft.  in  breadth ;  the  turfs,  when  laid,  costing 
6s.  9a.  per  hundred. 
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(6)  A  square  room,  whoHe  floor  meafnirfts  82  sq.  yd.  Ibci.  ft., 
18  H  ft.  0  in.  in  height :  tiiul  the  expense  of  wliitewauiiog 
its  ceiling  and  walls  at  5  cents  per  square  yard. 

(7)  It  costs  $99  to  cover  the  floor  of  a  room  8|  yd.  long 
l>y  ^  yd.  wide,  with  carpet  2  ft.  wide.  Find  the  price  of 
the  carpet  per  yard. 

(8)  If  the  cost  of  papering  a  room  S\  yd.  long  and  0!|  yd. 
wide,  with  paper  2  ft  wide  at  4d.  per  yard,  be  £2.  19s.  8d.. 
find  the  height  of  the  room. 

(9)  A  rectangular  field,  whose  length  is  997  yd.  1  ft.,  oon- 
tnnia  12  acres,  4087  sq.  yd.  1  sq.  ft.  Find  the  breadth  of 
the  field. 

(10)  How  many  acres  are  there  in  a  square  field  each  side 
of  which  is  880  yd.  ? 

(11)  The  length  of  a  room  is  21  ft.,  and  its  height  10  ft. 
0  ia.,  and  the  area  of  the  floor  is  ^  of  the  area  of  the  four 
walls.     Find  the  breadth  of  the  room. 

(12)  What  length  must  be  cut  off  a  board,  which  ia  BJ 
inches  broad,  that  the  area  may  contain  a  square  foot  ? 

(18)  What  is  the  expense  of  papering  a  room  4  yd.  Gj  in. 
long,  8  yd.  1^  in.  wide,  and  8  yd.  1  ft.  high,  with  paper 
haK  a  yard  wide,  at  12  cents  a  yard  ? 

(14)  How  many  stones,  each  2  feel  long  and  15^  inches 
wide,  would  be  required  to  pave  a  square  courtyard,  whose 
side  is  124  feet  ?  t  j      , 

(15)  What  is  the  cost  of  papering  a  room,  16  ft.  long,  12 
ft.  wide,  and  10  ft.  high,  with  paper  |  yd.  wide,  at  121  cents 
a  yard  ? 

(16)  Find  the  cost  of  papering  a  room  21  ft.  long,  16  ft. 
wide,  and  12  ft.  high,  with  papej  2A  ft.  wide,  at  16  cents  p. 
yard,  allowing  for  a  door  7  ft.  high  and  8  ft.  wide,  2  win- 
dows each  6  ft.  high  and  8  ft.  v  ide,  and  a  panelling  2  feet 
high  round  the  floor. 

(17)  The  length  of  one  side  of  a  rectangular  field  is  672 
yards,  and  the  area  of  the  field  is  60  acres  2  ro.  82  po.  Find 
the  length  of  the  other  side,  and  of  the  diagonal. 

(18)  A  rectangular  field,  800  yards  long  and  150  broad,  is 
separated  into  4  equal  parts  by  2  bands  of  trees,  20  feet  wide, 
parallel  to  the  sides.  How  large  will  each  part  be,  and  what 
will  be  the  area  covered  by  the  trees  ? 

(19)  A  room,  whose  height  is  11  feet,  and  length  twice  its 
breadth^  takes  143  yards  of  paper  2  feet  wide  for  its  four 

any  jards  of  gilt  moulding  wiii  be  rebuked? 
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(20)  What  will  be  the  cost  of  painting  the  walla  and 
ceiling  of  a  room,  whose  height,[length,'and  breadth  are  12  ft. 
6  in.,  27  ft.  4  in.,  and  20  ft.  respectively;  at  36  cents  per 
square  yd  ? 

(21)  Find  the  expense  of  carpeting  a  room  15  ft.  9  in. 
long  and  18  ft.  4  in.  broad,  with  carpet  27  inches  wide,  at 
95  cents,  per  yard . 

(22)  Find  the  cost  of  carpeting  a  room  10  yd.  2  ft.  long 
and  7  yd.  1  ft.  broad,  with  carpet  f  yd.  wide,  at  $1.08  a  yard. 

(28)  If  the  cost  of  carpeting  a  room  11  yd.  long  and  8  yd. 
wide,  with  carpet  at  8s.  a  yard,  be  £19.  16s.,  find  the  width 
of  the  carpet. 

(24)  H;3W  many  flag-stones,  each  5*76  ft.  long  and  4-15  ft. 
wide,  are  requisite  for  paving  a  cloister,  which  incloses  a 
rectangular  court  45*77  yd.  long  and  41*93  yd.  wide,  the 
cloister  being  12'45  ft.  wide  ? 

XXXII.    Measurement  of  Solidity. 

228.  The  Unit  of  Measurement,  by  which  we  mea- 
sure the  Volume  of  a  Solid  body  or  the  Capacity  of  a 
vessel,  is  derived  from  the  Unit  of  Length.  Thus,  if 
we  take  an  inch  as  the  unit  of  length,  and  construct  a 
cube,  each  of  whose  edges  is  an  inch  in  length,  this 
Cubic  Inch  may  be  taken  as  the  Unit  of  Volume,  and 
the  measure  of  any  given  volume  will  be  the  number  of 
times  it  contains  this  unit. 

C  39.  Let  ABDC  be  a  rectangle,  and  let  the  side  AB 
be  4  inches  in  length,  and  the  side  AC  8  inches  in  length. 
A  B 


OL 
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Then  ABCD  will  contain  12  square  inches.  (Art.  226.) 

Now  suppose  we  construct  a  number  of  blocks  of 
wood,  perfect  cubes,  whose  volume  is  a  cubic  inch,  and 
place  one  of  these  on  each  side  of  the  squares  in  ABDC; 
and  then  place  another  of  the  blocks  on  the  top  of  each 
of  the  first  set ;  and  so  on  till  we  have  piled  up  5  layers. 
Then  we  shall  have  constructed  a  rectangular  soUd, 
whose  length  is  4  inches,  breadth  3  inches,  and  depth 
or  thickness  5  inches. 

Now  the  number  of  cubic  inches  in  this  solid  we 
estimate  in  the  following  way :  for  each  of  the  squares 
in  ABDC  we  shall  have  a  pile  of  6  cubic  inches :  there- 
fore the  number  of  cubic  inches  in  the  solid  will  be 
5  X  12  or  GO. 

Hence  we  obtain  the  following  Bule  : 

To  find  the  cubic  content  of  a  rectangular  solid,  find 
the  continued  product  of  the  measures  of  the  length, 
breadth,  and  thickness,  and  the  result  is  the  measure  of 
the  cubic  content. 

Ex.  (1).  Find  the  cubic  content  of  a  rectangular 
piece  of  timber  whose  length  is  47  ft.,  breadth  4  ft.,  and 
thickness  3  ft. 

Taking  a  foot  as  the  unit  of  length,  and  therefore  a  cubic 

foot  as  the  unit  of  cubic  content, 

measure  of  cubic  content  is  =  47  X  4  X  8  =  664 ; 
.'.  the  cubic  content  is  664  cubic  feet. 

Ex.  (2).  What  is  the  cubic  content  of  a  room  whose 
length  is  22  feet  6  in.,  breadth  18  ft.  3  in.,  and  height 
10  feet  ? 

Cubic  content  =  (22^  X  18J  X  10)  cubic  ft., 

=  -~^P^  cub.  ft.  =4106i  cub.  ft. 

Ex.  (3).  A  rectangular  sheet  of  water,  of  uniform 
depth,  is  430  yards  long,  270  yards  broad,  and  contains 
7314800  cubic  feet  of  water;  what  is  ii.^  depth? 

Beduoiug  the  length  and  breadth  to  feet, 

Area  of  surface  ~  (480  X  8  X  270  X  3)  sq.  ft.  ; 

.    /1>,«^ll,  7314300  ft  _,. 

.  .  depth  =  ^i^3-x-,-7^ir2r  ft-  =  7  ft. 
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Examples,    ^c^xv) 

Find  the  cubic  content  of  tl  e  rectan  jular  solids  whose 
dimeoBionK  are 


(1)  8  ft.,  7  ft.,  6  ft. 

(8)  5  ft.  6  in.,  4  ft.  3  in.  S  ft.  7  in. 


(2)  10ift.,8ift.,  6ifl. 


(4)  11  ft.  8  in.,  9  ft.  1  (  in.,  7  ft.  5  in. 

(5)  6  yd.  2  ft.  4  in.,  3  yd.  1  ft.  7  in.,  4  ft.  11  in. 

(6)  How  mtony  bricks  will  be  required  to  build  a  wall  76 
ft.  long,  6  ft.  high,  and  18  inches  thick;  each  brick  being 
9  inches  long,  4^  inches  wide,  and  3  inches  deep  ? 

(7)  A  lake,  whose  area  is  45  acres,  is  covered  with  ice  3 
inches  thick  ;  find  the  weight  of  the  ice  in  tons,  if  a  cubic 
foot  of  ice  weigh  920  oz.  avoird. 

(8)  If  600  men  excavate  a  basin  800  yd.  long,  600  yd. 
wide,  and  40  yd.  deep  in  4  months,  how  many  men  will  bo 
required  to  excavate  a  basin  1000  yd.  long,  400  yd.  wide, 
and  50  yd.  deep  in  6  months  ? 

(9)  A  square  block  of  stone,  2  ft.  in  thickness,  is  in  cubic 
content  6  cub.  ft.  24  in. ;  what  is  the  length  of  its  edge  ? 

(10)  What  weight  of  water  will  a  rectangular  cistern  con- 
tain,  the  length  being  4  ft.,  the  breadth  2  ft.  6  in.,  and  the 
depth  8  ft.  8  in.,  when  a  cubic  foot  of  water  weighs  1000  oz.  ? 

(11)  A  block  of  stone  is  4  ft.  long,  2^  ft.  broad,  and  IJ  ft. 
thick;  it  weighs  27  cwt.  Find  the  weight  of  100  cubic 
inches  of  the  stone. 

(12)  A  cubic  foot  of  water  weighs  1000  oz.  Fmd  the 
length  of  the  side  of  a  cubic  vessel  whose  contents  (water) 
weigh  4  tons  12  cwt.  8  qr.  10  lb.  7  oz.   (112  lbs.  =  1  cwt.) 

(13)  If  120  liien  can  make  an  embankment  f  of  a  mile 
long,  80  yards  wide,  and  7  yards  high,  in  42  days,  how  many 
men  would  it  take  to  make  an  embankment  1000  y«rds 
long,  86  yards  wide,  and  22  feet  high,  in  30  days  ? 

(14)  A  rectangular  cistern,  9  feet  long,  5  ft.  4  in.  wide,  and 
2  ft.  8  in.  deep,  is  filled  with  Hquid  which  weighs  2620 
pounds.  How  deep  must  a  rectangular  cistern  be,  which 
will  hold  8860  pounds  of  the  same  liquid,  its  length  being  8 
feet,  and  its  width  6  feet  6  inches  ? 

(16)  Find  the  cost  of  making  a  road  110  yards  in  length, 
and  18  ft.  wide :  the  soil  being  first  excavated  to  the  depth 
of  1  ft.,  at  A  cost  of  U.  per  cubic  yard  :  rubble  being  then 
laid  8  inches  deep,  at  1«.  per  cubic  yard,  and  gravel  placed 
<m  the  top,  0  inches  thick,  at  2^.  Qd.  per  cubic  yafd.  . 
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J—    (1)  Find  a  number  such  that  if  it  be  added  twenty-three 
^     times  to  87601  the  sum  will  be  40200. 

(2)  A  person  bought  600  yards  of  cloth  at  $8.20  per  yard, 
and  retailed  it  at  $8.86  per  yard  ;  what  was  his  profit  ? 

(3)  Find  the  H.  C.  F.  of  872,  887,  248  ;  and  arrange  the 
three  fractions  },  ^,  |f  in  order  of  magnitude. 

(4)  A  soldier  takes  7920  paces  in  a  march  of  8f  miles  j 
find  his  length  of  pace.    ' 

(6)  Divide  9366  farthings  into  an  equaf  number  of  sover- 
eigns, half-sovereigns,  half-crowns  and  farthings. 

(6)  Divide  -14  by  7,  140  by  -07  and  -01^  by  7000  ;  add  the 
results  together,  and  turn  the  decimal  into  a  vulgar  fraction. 

(7)  Simplify  the  expression  7*67 X  •86  -2-345. 

(8)  The  polar  diameter  of  the  earth  is  41707796  feet ;  re- 
duce this  to  miles. 

(9)  If  telegraph  posts  are  placed  66  yards  apart,  aud  a 
train  passes  one  in  every  3  seconds ;  how  many  miles  an 
hour  is  the  train  running  ? 

(10)  If  a  person  spends  in  four  months  as  much  as  he 
earns  in  three,  how  much  can  he  lay  by  annully,  supposing 
that  he  earns  $420  every  six  months  ? 


(11)  How  many  stops  does  a  man  whose  length  of  pace  is 
32  inches  take  in  4:^  niiles  ? 

(i2)  Divide  $13230  between  2  men,  so  that  one  may  re- 
ceive a  third  as  much  again  as  the  other. 

(18)  Divide ^5  -  ^9  -  A  by  s  +  A  -  ^-^  ;  and  express  the 
result  as  a  decimal. 

(14)  Find  the  value  cf 

2t^(i-fi) 
and  express  tne  result  as  a  decimal. 

(16)  Skaplify  the  expression  1-3  x  (2-4*  -f  7-6)  -f  2'864- 

im. 

(16;  a«daoe  11  ro.  11  po.  11  yd.  to  inches,  and  find  what 
orftction  ^le  rstult  is  of  8  acres. 

(17)  ^  IB  to  receive  $1.26  a  day  every  day  he  works, 


264 


EXAMINATION    PAPERS 


^ 


and  to  forfeit  $-80  every  day  he  is  idle.  At  the  end  of 
76  days  his  wages  amount  to  99f.l5  :  how  many  days 
was  he  idle?  S9'/i 

(18)  If  24  men  can  do  a  piece  of  work  in  12  days  of  10 
hours  each ,  how  many  men  can  do  three  times  as  much  in 
10  days  of  8  hours  each  ? 

(19)  If  -3  of  an  estate  is  worth  $7500,  what  is  the  value  of 
•48  of  the  estate  ? 

(20)  Ay  B,  and  C  start  on  a  tour,  each  with  $200  in  his 
pocket,  and  agree  to  divide  their  expenses  equally.     When 
they  return,  A  has  $87.60,  B  $60.82,  and  C$16.71. 
ought  A  and  B  to  pay'C  to  settle  their  accounts  ? 


What 


^ 


(21)  Find  the  value  of 


,7        9X5 


16 


lf§!. 


and  reduce  to  its  lowest  terms  |j 
.,  (22)  Express  as  vulgar  fractions  in  the  lowest  terms 
^4-0026  and  '0008126.;  and  divide  1-1214  by  6-34  and  1121-4 
by  -584. 

(23)  What  fraction  is  7  cwt.  4  lb.  of  3 tons  1  qr.  (long  ton)  ? 
How  often  must  one  go  round  a  square  field  of  10  acres  to 
run  1  mile  ? 

(24)  A  gunboat's  crew,  consisting  of  a  lieutenant,  a  gun- 
iier,  and  16  seamen,  captured  a  prize  worth  £899.  7s. ;  the 
lieutenant's  share  is  10  times  and  the  gunner'e  share  8  times 
as  much  as  that  of  each  seaman.  What  is  the  value  of  each 
person's  share  ?  *  ' 

(26)  Extract  the  square  root  of  1B7-9616,'  and  of  jVo'i. 

(26)  A  clock  which  loses  4  minutes  in  12  hours  is  10  min- 
utes fast  at  midnight  on  Sunday.  What  o'clock  will  it  indi- 
cate at  6  o'clock  on  Wednesday  evening  ? 

(27)  The  distance  between  two  wickets  was  marked  out 
for  22  yards,  but  the  yard  measure  was  f^  of  an  inch  too 
short ;  what  was  the  actual  distance  ? 

(28)  What  is  the  difference  between  simple  interest,  com- 
pound interest,  and  discount  ?  Find  the  difference  between 
the  simple  interest  anl  the  true  discount  on  $1900  for  If 
years  at  8  per  cent. 

(29)  What  is  the  present  worth  of  a  bill  of  $170  due  in  3 
1^0..,  reckoning  money  at  6%  per  annum  ? 


I 


i 


S 


^i. 
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(<J0)  Find  the  iutei-est  on  $880  for  1^  years  at  4^  per  eciit., 
1  the  discount  on  $921).  50  for  2^  yezxa,  at  2^  per  cent. 


ai)  Simplfy 


'(■'-4)    . 


(32)  Find^the  vulgar  fraction  equivalent  to 


101015 
•55 


at 


(33)  Which  is  the  better  investment,  the  3^  per  conte. 
91,  or  the  4  per  cents,  at  103  ? 

IIow  much  must  a  man  invest  in  the  former  that  he  may 
have  a  yearly  income  of  $4851,  after  paying  an  income  tax 
of  2  cents  in  the  dollar  ? 

(34)  Two  ships  get  under  weigh  at  the  same  time  for  the 
same  port,  distant  1200  miles  ;  the  faster  vessel  averages  10 
knots  an  hour,  ar-^  arrives  at  the  port  a  day  and  a  half  before 
the  other:  what  wiJ  the  latter  vessel  average  an  hour? 

(35)  Divide  $87.50  between  two  men,  so  that  one  may 
receive  half  as  much  again  as  the  other. 

(36)  A  man  has  $3430  stock  in  the  3^  per  cents,  at  SSJ  ; 
when  the  stock  rises  2  per.  cent,  he  transfers  his  capital  to 
the  4  per  cents,  at  98  :  find  the  alteration  in  his  income. 

(87)  The  weight  of  the  water  contained  in  a  rectangular 
cistern  8  ft.  long,  7  ft.  wide,  is  93J  cwt.  If  a  cubic  foot  of 
water  weigh  lOUO  oz.,  find  the  d^Mh  of  water  in  the  cistern. 

(38)  If  $3  is  the  di'?count  off  $333  for  2  mos.,  what  was 
the  rate  per  cent.  ?  vVhalr  should  be  the  discount  off  $833 
for  1  year  ? 

(39)  The  height  of  a  tower  on  a  river*.j  bank  is  56  feet,  the 
length  of  a  line  from  the  top  to  the  opposite  bank  is  78  feet ; 
what  is  the  breadth  of  the  river  ? 

N^    (40)  How  many  yards  of  matting  2*4  feet  broad  v,'i]l  cover 

a  floor  that  is  27  "3  feet  long  and  20-16  feet  broad  '? 


(*A) 


BjidT'  ify  the  fraction 

Ijof  l|-.fof  1| 

8  ■*"  m 


2^ 

17" 


h 
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(42)  If  }  of  1^  of  an  estate  be  worth  9800,  what  will  ba 
the  value  of  --  of  the  estate  ? 


tV 


(43)  Of  an  electric  cable  -j  j  rests  on  the  bottom  of  the  sea,     ^T 
t'j  hangs  in  the  water,  and  234f  yards  are  employed  onv 
land  :  what  is  the  length  of  the  cable  ? 

(44;)  Extract  the  cube  root  of  16777210. 

(46)  At  what  price  must  an  article,  which  coBt  15*.,  be 
sold  so  as  to  gain  10  per  cent.  ? 

(46)  The  number  of  disposable  seamen  at  Portsmouth  is 
800,  at  Plymouth  766,  and  at  Sheerness  404.  A  ship  is  com- 
missioned, whose  complement  is  490  seamen.  How  many 
must  be  draft«3d  from  each  place  so  as  to  take  an  equal  pro- 
portion ? 

(47)  (a)  Find  the  difference  between  the  simple  and  com- 
pouiiid  interest  of  |416.66f  for  2  years  at  8  per  cent. 

(6)  Find  the  rate  of  interest,  when  the  discount  on  $211.00 
due  at  the  end  of  1^  years  is  $27.60. 

(48)  WLal  sum  W'l'  amount  to  $3218  in  ten  years  at  8 
per  cent,  simple  intei-^st  ? 

(49)  The  length  of  a  rectangular  field  which  contains  4  ao. 
8  ro.  14  po.  26i  sq.  yd.  is  260  yd.  1  ft.  4  in.,  what  is  its 
breadth  ? 

(50)  A  room  is  14  ft.  3  in.  high,  20  ft.  wide,  24  ft.  long, 
w;-a»  ^lii  it  cost  to  paper  it  with  a  paper  2^  ft.  wide,  whose 
prcfe  Ui'i  per  yard ;  allowing  8  ft.  by  5  ft.  3  in.  for  each  of 
i<  'oors,  10  ft,  by  6  ft.  8  in.  for  each  of  two  windows,  and 
6  It.  6  in.  by  5  ft.  for  a  fireplace  ? 


(51)  Simphfy  jh&  firaction 

8-i 


of 


2-i 


3  +  i  "'   2  +  ^ 
3  +  i        2  +  i 

(59)  Ffpd  the  value  of 

•003  of  ^1.  5s.  +  -069  of  ^  5  -  -8  of  2s.  dd. 

(63)  If  f  of  the  cargo  of  a  ship  be  worth  $16000,  what  will 
be  the  value  of  |  of  |  of  the  remainder  ? 

(64)  A  can  mow  6  acres  of  grass  in  3  days,  B  7  acres  in 
9  days,  G  11  acres  in  12  days  :  in  how  many  days  can  they 
jointly  mow  121  acres  ? 


. 
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he  sea,   cS 
red  on  v 


(56)  A  watob,  which  is  6  m-  40  s.  faBt  on  Monday  at  noon, 
i»  2  m.  &1 8.  fiast  at  midnight  on  the  following  Sunday :  what 
di<i  it  lose  in  a  day  ? 

(66)  The  rent  of  a  farm  is  f720,  and  the  tases  are  14| 
per  cent,  on  the  ront :  find  the  amount  of  rent  and  taxes 
together  ? 

(67)  Three  persons  divide  the  cost  of  an  entertainment 
amongst  them  in  sach  a  manner  that  the  first  pays  \  of  the 
whole,  anu  the  second  J  of  what  the  first  pays,  and  the  third 
pays  the  remainder,  which  is  $2.60 :  what  is  the  amount  of 
ttobill? 

(58)  If  an  income  of  $1200  pays  $18  for  income  ta::,  how 
much  must  be  paid  on  an  income  of  $760  when  the  tax  is 
half  as  much  again  ? 

(59)  A  invests  $652  in  the  8^  per  cents,  when  they  are  at 
92  ;  B  invests  $679  in  the  3  per  cents,  when  they  are  at  97. 
Find  the  difference  of  their  incomes. 

(60)  What  is  the  cost  of  the  carpet  for  a  room,  the  dimen- 
sions of  which  are  21  feet  long,  161  feet  wide,  at  42|  cents 
per  square  yard  7 


> 


(61)  Simplify: 
+  3f 


/2i 


+ 6i  ^  ml 


/2A  ^  2A  \  _  J 

\2i  •  a/o/    1- 


281 
406 


(6a)  A  regiment  marching  3^  miles  an  hour  makes  110 
steps  in  a  minute :  what  is  the  length  of  the  step  ? 

(68)  How  long  would  a  column  of  men,  extending  8420 
feec  in  length,  take  to  march  through  a  street  a  mile  long  at 
the  rate  of  68  paces  in  a  minate,  each  pace  being  21^  feet  ? 

(64)  A  street  being  850  feet  long,  and  the  width  of  the 
pavement  on  each  side  being  6  ft.  3  in.  find  the  cost  of  pav- 
ing It  at  87i  cents  a  square  foot  ? 

(65)  Two  pipes  together  fill  a  cistern  in  1  hour ;  one  of 
them  alone  fills  it  in  1^  hour.  How  long  will  it  take  the 
other  to  fiU  it? 

(66)  How  many  hours  a  day  must  42  boys  work,  to  do  in 
45  days  what  27  men  can  do  in  28  days  of  10  hours  long  ;  the 
work  of  a  boy  beirg  half  that  of  a  man  ? 

(67)  At  what  rate  will  the  simple  interest  on  $125  amount 
to$13.12iinl^year? 

(68)  What  principle  will  give  $616  simple  intwest  in  6^ 
years  at  6|  per  cent  ? 
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(69)  A  log  of  timber  is  18  feet  long,  1  foot  4  inohes  wide, 
and  16  inches  thick.  If  a  piece  containing  2^  golid  feet,  be 
cut  off  the  end  of  it,  what  length  will  be  left  ? 

(70)  If  8  guineas  be  expended  in  purchasing  Brossels 
carpet,  |  yd.  wide,  at  8s.  6d.  a  yd.,  for  a  room  20  ft.  long 
and  16  ft.  &  in.  broad ;  how  much  of  the  floor  will  remain 
uncovered  ? 


(71)  Simplify  ^*+|| 


1  + 


•06 
•6 


2+i 


(72)  Find  the  value  of 

•02  of  ^1  +  -08  of  7s.  6d.  +  014  of  a».  9d. 

(78)  Extract  the,  square  root  of  30712-5625  of  JXK ;  and 
o: -000000133225.  iTf^T^-i^^* 

(74)  A  bankrupt  owes  $7850,  and  pays  37i  cents  m  the 
dollar.     How  much  did  his  creditors  jointly  lose  ? 

(75)  If  14  men  can  mow  35  acres  of  grass  in  6  days  of  10 
hours  each,  in  how  many  days  of  12  hours  each  can  3  men 
mow  24  acres? 

(76)  If  9  men  or  16  women  could  do  a  piece  of  work  in 
144  days,  in  what  time  would  7  men  and  9  women  do  it, 
working  together  ? 

(77)  D.vide  $2849  among  A,  B,  and  G,  in  the  proportion 
of  -7,  -28,  and  -056.  ^    ^ 

(78)  The  mathematical  discount  on  a  sum  of  money  for 
2  years  is  $360 ;  the  interest  on  the  same  sum  for  the  same 
time  is  $400 ;  find  the  sum  and  the  rate  per  cent. 

(79)  Find  the  gain  or  loss  per  cent.,  in  buying  oranges  at 
$2.50  per  hundred  and  selling  them  at  8  for  12  cents. 

(80)  What  will  be  the  cost  of  papering  a  room  21  ft.  long 
by  15  ft.  broad  and  11  ft.  high,  which  has  two  windows  each 
9  ft.  high  and  3  feet  wide,  a  door  7  ft.  high  and  3  ft.  6  in. 
wide,  and  a  fire  place  4  ft.  high  by  4  ft.  6  in  wide,  with 
paper,  2  ft.  3  in.  wide  at  9s.  a  piece  ;  the  price  of  putting  it 
on  being  6d.  per  piece,  and  each  piece  containing  12  yards  ? 


(81)  Simplify 


(1)  2;-li+    9A 

4i-2i  +  13x'T 

(2)  (3-71 -1-908)  X  7-08 


., 


i 
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(82)  A  man  owns  ,«,  of  a  mine,  and  sells  -1851  of  his 
siiare  ;  what  fraction  of  the  mine  has  he  left  ? 

n^  and  B  can  do  a  piece  of  work  in  8  days,  B  and  C 
o  It  m  12  days,  and  A,  B,  and  C  can  do  it  in  6  days 
In  how  many  days  can  A  and  C  do  it  ? 

(84)  A  clock  which  gains  7i  minutes  in  24  hours  is  12 
minutes  fast  at  midnight  on  Sunday.  What  o'clock  will  it 
mdicate  at  4  o'clock  on  Wednesday  afternoon  ? 

(85)  Gunpowder  being  composed  of  88  parts  of  nitre.  7 
of  charcoal,  and  6  of  sulphur ;  find  how  many  pounds  of 
each  will  be  required  to  make  80  lbs.  of  powder. 

(86)  What  is  the  difference  between  Interest  and  Dis- 
count ?    Which  of  the  two  is  greater  ? 

4ii««S^/^^3*^'*^®""*i^''®*'^^®"  *^®  Interest  and  Discount  on 
f  1689  for  4^  mos.  at  Gi-j  per  cent. 

(87)  Find  the  difference  between  the  true  and  bank  dis 
counts  on  a  note  of  $10400  due  in  six  months,  (days  of  ffrace 
included)  at  8%  per  annum.  ^  ^       ^ 

(88)  J  of  A's  stock  was  destroyed  by  fire,  I  of  the  re- 
mainder  was  injured  by  water  and  smoke ;  he  sold  the 
uninjured  goods  at  cost  price,  and  the  injured  goods  at  a 

b  ^^thefire      "''^*  '^^''""^^  ^^^^^'    ^^^*      "^  ^^  ^°»® 

•  ffrln-^^^'"^  f  ""f ""  *^^*  *^®  ^®*«^*  «^  a  cubic  foot  of  water 
18  1000  oz.,  and  that  the  imperial  gallon  contains  277-274 
cubic  inches,  find  the  weight  of  a  pint  of  water. 

(90)  A  room  k  22  ft  6  in.  long,  20  ft.  8  in.  wide,  and  10 
ft.  9  m.  high  Find  the  cost  of  carpeting  the  room  at  81  20 
a  square  yard,  and  of  papering  the  walls  at  20  cents  a  square 


(91)  Simplify: 


•004  -^  -0006 


2-423  +  3-576  +  2'0601911 
(92)  The  quotient  in  a  division  question  equals  six  times  the 
divisor,  and  the  divisor  equals  six  times  the  remainder      he 
three  amount  together  to  616  ;  find  the  dividend.  ' 

Jri^nf  ^''^i^o!  *?^?5  °^  fl  +  -142857  of  14..  lOid., 

5o?•i^    i  o'S  uMv  ^-  ^*-  l'^"  ^°^  ®^P^es8  the  result  as  the 
decimal  of  27  shillings. 

(94)  A  clock  gains  3^  minutes  a  day;    how  must  the 
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hands  be  placed  at  noon  so  as  to  point  to  true  time  at  7  h. 
80  ra.  P.M.  '.» 

(96)  A  porson  invests  $760  at  simple  interest,  and  at  the 
end  of  8  years  and  8  months  he  finds  that  he  possesses 
♦966.26  ;  at  what  rate  per  cent,  per  an.  was  his  profit  ? 

(90)  A  person's  half-yearly  income  is  derived  from  the 
proceeds  of  $4560  at  a  certain  rate  per  cent.,  and  $6420  at  1 
per  cent,  more  than  the  former.  His  whole  income  is  $458. 
Determine  the  rates. 

(97^  What  will  be  the  cost  of  enclosing  a  rectangular  gar- 
den, 90  yd.  long  and  80  yd.  2  ft.  8  in.  broad,  with  a  wall 
8  ft.  4  in.  high,  at  the  rate  of  $1.20  per  superficial  square 
yardf 

(98)  A  person  invests  ^10000  in  !3  per  cents,  at  75,  and 
when  they  rise  to  78  he  sells  out  and  invests  the  produce  in 
bank  shares  at  £208  each,  which  pay  a  dividend  of  £8  per 
share.     Show  that  his  income  is  not  altered. 

(99)  What  must  be  the  least  number  of  soldiers  in  a  regi- 
jient  to  admit  of  its  beuig  drawn  up  2,  8,  4,  6  or  6  doep, 
and  also  of  its  being  formed  into  a  solid  square  '{ 

(100)  If  $40  is  a  proper  discount  off  $mo  for  8  months, 
what  should  be  the  12  months'  interest  on  $360  ? 


t 


(101)  Multiply  57875  by  729819,  with  three  lines  of  multi- 
plication,  and  divide  123456  by  63,  using  short  division. 

(102)  A  French  metre  =  1*0986  of  a  yard,  and  a  centi- 
metre is  the  hundred  part  of  a  metre.  Find  a  centimetre 
in  decimals  of  an  inch  to  4  places. 

(108)  A  and  B  can  do  a  piece  of  work  in  4  days,  B  aud  C 
in  6f  days,  and  A  and  C  in  4f  days.  In  what  time  can  each 
do  the  work  separately  ? 

(104)  M  starts  from  C  and  travels  towards  D  at  a  rate  of 
6  miles  per  hour;  two  hours  afterwards  N  starts  from  C, 
and  going  10  miles  per  hour  reaches  D  4  hours  before  M. 
Find  the  distance  from  C  to  D. 

(105)  Find  the  simple  interest  on  $2733^  at  4  percent,  for 
8  years  and  9  months;  and  determine  what  sum  will  amount 
to  $926.10  in  8  years  at  6  per  cent,  compound  interest. 

(106)  Find  the  difference  between  the  discount  on  $1622.50 
for  14  months  a  7  per  cent,  per  ann.  and  the  interest  on 
$1760  for  15  months  at  6  per  cent,  per  ann. 

(107)  A  women  buys  a  certain  number  of  apples  at  8  a 
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penny,  and  the  same  number  at  2  a  penny  ;  she  then  mixes 
them  and  sells  them  at  6  for  twopence.  How  much  does  she 
gain  or  lose  per  cent. 

(108)  A  person,  by  disposing  of  goods  for  $182,  loses  9  per 
cent.  WJiat  ought  tl  ny  to  havo  been  sold  at  to  realise  a 
profit  of  7  per  cent,  ? 

(109)  Find  the  cost  of  papering  a  room  14  ft.  6  in.  long, 
18  ft.  7  in  broad,  and  12  ft.  B  in.  high,  with  paper  at  14|  cents 
per  square  yard.  In  the  room  are  4  windows  4  ft.  by  8  ft., 
2  doo     0  ft.  6  in.  by  2  ft.  6  in.,  and  a  fireplace  5  ft.  by  4  ft. 

(11(1)  The  external  dimenftions  oi  a  box  without  a  lid  are, 
lengtli  4  feet,  breadth  8  feet,  depth  2  feet,  and  tlie  thickness 
of  the  sides  and  bottom  is  the  same,  namely  1  inch  ;  if  the 
cost  of  a  cubic  yard  of  the  material  is  9s.,  and  the  cost  of 
making  the  box  =  j\  of  the  cost  of  the  material,  what  will 
the  box  cost  ? 


(111)  Eic^ht  bells  begin  tolUng  together  at  the  same  in- 
stant, and  they  toll  at  intervals  of  1,  2,  8,  4,  5,  6,  7,  8  seconds 
respectively :  after  what  time  will  they  be  again  tolling  at 
the  same  instant  ? 

(112)  Simplify 


n-i 


of 


1  8 


oiU  +  H 


-{ 


7 


2 


6        4 

18  °^  7 


4 

7 


(113)  A,  B,  and  0  are  partners.  A  receives  two-fifths  of 
the  profits,  B  and  C  dividing  the  remainder  equally,  ^'s 
income  is  increased  by  $220  when  the  rate  of  profit  rises 
from  8  to  10  per  cent.    Find  the  capital  of  B  and  C. 

(114)  A  railway  train  having  left  a  tei-minus  at  noon  is 
overtaken  at  6  p.m.  by  another  train,  which  left  the  same 
terminus  at  1  p.m.  If  the  former  train  had  been  10  miles 
farther  on  the  road  when  the  latter  starter  it  would  not 
have  been  overtaken  till  8  p.m.     Find  the  rates  of  the  trains. 

(115)  A  person  invests  £6000  in  Turkish  6  per  cent,  stock 
at  80 ;  find  the  rate  of  interest  he  gets  for  his  money. 
When  his  stock  has  risen  to  104  he  sells  out,  and  buys  ^20 
railway  shares  at  ^618,  which  pay  dividend  at  the  rate  of  4^ 
per  cent.     Find  the  alteration  in  his  income. 

(116)  If  6  men  and  2  boys  can  reap  18  acres  in  2  days, 
and  7  men  and  6  boys  can  ^eap  33  acres  in  4  days,  how  long 
will  it  take  2  men  and  2  boys  to  reap  10  acres  ? 
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.'i  „,''  ^^°w  *^at  t^e  simple  intere^f  nn  ftRo«  f     o 

loiea'^^t^ttto  i4S:„\f"t'°  '^ ';■'-?;  and  another 
Monday,  determine  Z\ZfnTo2il^K''  T?  r 
When  the  one  appear,  to  have  gS'^  ^n£  on' te 

hS  tt  h^XloS  L  Mi55?'' "?"? »,« «» y"""' 

Bite  sides,  of  6  ft  in  breadfh  .1,?  f  ^"1?''  "'  "'^  "PP"" 
breaith  ranning  <Sl  round  it  Thf™  P*""?  "^ ■*''''  »^»« 
withgrasa.  Ifihe  co'Hf  the  P^emmZtll'  "7"'^ 
square  foot,  and  of  the  Brass  70  «w=  ^^*  """'^  P" 

the  whole  cost  of  laylng^utt^ecoml"''  '"""«  y""!.  An* 


.ci«U?rooroVtiryets^'''  '""'  ""^o'  *»  ■»''■'«' 

fioHath?ht°b'eeTpard'at'°,H^'T  *?«^-^^  '"  »  ''«'>*. 
doUar;  how  muoh  w °  ffdebt?     '^*°  "'  ^^*  '^"'^  '"  ">» 

hoSfo^'lto'nth^RTa  otw'^r  '■"■  »*'•  ^  P"''  in  10 
for  3  months  HoWshoaid?h"  ^  '""""'^  »"*  ^  ^0  sheep 
quantities  eaten  bTaW  an  of  f  T  ""t  *'"«'•  «  *''» 
same  time,  be  in  the  ratTo'f  4?8  and"?  *  '^"'^-  """"S  *■>« 

bri^^,\V'°tSesf  rVSr'i:'?'"'^  '"»  "■'^■'' 
inohesreepectivelv  be  saTlisniS^^.H  ""'''"»'  ""d  12 j 

and  catches  £  at  the  20th  miSne^  Zd  bI  i.  '^'''fl'' 
how  much  he  lost  in  time  and  space  *  ^"^  ^  «  '**«'  ^""^  ^7 
^   (128)  A  debt  is  due  at  the  t-d  of  4*  mn«fi,o  •  i  • 
immediately,  and  i  at  the  end  of  ft  m^^^?.        '•  ^  "  ^^'^ 
the  remainder  to  bl  paid?  '°''''*^''  ^^®°  °"g^* 
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«„-^^^?l  ^  °''*°'  ^y  ^®,"'°^  °"*  of  a  8  per  cent,  stock  at  99 
gams  10  per  cent,  on  his  investment.    At  what  price  dW  he 

fel  '"^"'  ^''^"  -come,  supposing  that'hereahzed 

(180)  A  tank  is  8  ft.  long,  5  ft.  4  in.  wide,  4  ft.  6  in  deen 
Fmd  he  number  of  gallons  it  contains,  haWug  given'that  1 
cub.ft.ol  water  weighs  1000  oz..  and  that  a  pint  of  water 
weighs  a  pound  and  a  quarter.  ^  ^^^^ 


(181)  Simplify 
1 


■^sT 


f\  •    (13  ~  9  j  - 


of  63. 

(lorf;  Ihe  circumference  of  the  forp.wlipni  z^fo         •        • 
8  feet,  and  that  of  the  himl  whLlTTn  f  .  ^  ^^T^*^®  '« 

^^i^^l  ^  i^"*^  ?  ''^''^^^0  *l-37i  for  digging  a  garden     Th«^ 

Udo;  Wliat  are  the  two  exact  times  when  the  hnn/lo  ^f 
watch  are  equaUy  distant  from  fig.  III.  ?  ^^  * 

^  (136)  In  how  many  years  will  $820  double  itself  at  7i 
per  cent,  simple  interest  ?  """"^e  useu,  at  7^ 

(137)  A  person  invests  the  present  valno  nf  poqrq  j      ± 

wflat  18  bis  annual  income,  and  what  rafo  no-  »«„*  j        i ' 
make  of  his  money  invested  in  the  KL-shar^es  ?      *'  *"'"  *" 
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might  pass  through  the  lock  before  the  water  ia  the  UDnnr 
canal  was  lowered  one  inch  ?  ^^ 


>^ 


8^ 


(141)  Find  the  value  of  ^^^  x  |--^f  of  $5.67. 

(142)  ^  can  do  a  piece  of  work  in  6  d^s,  which  B  can 

which  i?  has  been  destroying  ;  how  many  days  must  A  now 
work  alone,  m  order  to  complete  his  task  ?  "  ^  now 

^Ji^^^  '^^l  cisterns  of  equal  dimensions  are  filled  with 

Tfl^'  r?  *^'  ^''P'  ^%  ^°'^  ^^«  '^P^^^'^  at  fclie  same  t^e 
If  the  water  in  one  will  run  out  in  5  hours,  and  that  in  the 
other  m  4  hours,  find  when  one  cistern  wi  1  have  twice  as 
much  water  in  it  as  the  other  has. 

(144)  If  8  men,  4  women,  6  boys,  or  6  girls,  can  perform 
apiece  of  work  m  60  days,  how  long  wiU  it  take  1  man'^ 
women,  3  boys,  and  4  girls,  all  working  together  ? 

(145)  Two  trains  start  at  the  same  time  from  Landon  and 

SrTi"S  '  •i''^  P'°^^®^  ^"'^a^'^'  ®a°^  other  at  the  rates  of 
30  and  50  nules  per  hour  respectively.  When  they  meet,  it 
18  found  that  one  tram  has  run  100  miles  farther  than  the 
other.    Find  the  distance  between  I.ondon  and  Edinburgh 

(146)  Two  persons  buy  respectively  with  the  same  sums 
into  the  3  and  3^  per  cents.,  and  get  the  same  amount  of 
interest.  The  3  per  cents,  are  at  75  :  at  what  price  are  the 
8t  per  cents.  ?  r  «  vuo 

(147)  Divide  $1986.50  among  A,  B,  and  G,  in  the  propor- 
tion of  2,  3,  1-15,  and  -626  respectively. 

^^^^KIK^^/  *  sovereign  one  can  buy  11  gulden  12  kreut- 
zers  or  25-6  francs,  and  for  one  20-frano  piece  9  gulden  20 
kreutzew,  how  much  per  cent,  is  gained  by  buying  French 
old  with  Enghsh  gold  before  buying  German  money  ? 

(149)  Express  69i  miles  in  metres,  32  metreslbeing  taken 
to  be  equivalent  to  36  yards. 

^J-i^^l  ^""^  ^i"®.  ^J}  ?^  painting  the  walls  of  a  square  room 
14  ft.  high  and  18  ft.  long,  with  two  doors  8  ft.  by  4.  and 
three  windows  10  ft.  by  5,  the  amount  saved  by  each  window 
being  £2  16.  3d.  What  additional  height  would  inoreas^ 
the  cost  by  96  ?    Nme  shillings. 


+- 


"•■■«-«|-+St-U+l  +  l.rii 
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(152)  Two  lines  are  41-06828  inches  and  -0438  of  an  inch 
long  respectively.  How  many  lines  as  long  as  the  latter  can 
be  cut  off  from  the  former,  and  what  will  be  the  lencth  of 
the  remaining  line  ? 

(153)  A  and  B  start  to  run  a  race  ;  then*  speeds  are  as  17 
to  18.  ^  runs  2^  mUes  in  16  min.  48  sec.  ;  B  finishes  the 
course  m  34  mmutes :  determme  the  length  of  the  course. 

(164)  A  boat's  crew  row  over  a  course  of  a  mile  and  a 
quarter  agamst  a  stream  which  flows  at  the  rate  of  2  miles 
an  hour,  m  10  minutes.  The  usual  rate  of  the  stream  is  half 
a  mile  an  hour.  Find  the  time  which  the  boat  would  take 
m  the  usual  state  of  the  river. 

(155)  A  peroon  pays  one  tax  of  lOd.  in  the  £,  and  another 
of  5  per  cent,  on  his  income.  His  remaining  income  is  ^646 
What  was  his  original  income  ? 

(156)  A  man  mvested  $14350  in  the  U.  S.  6's  at  107*  the 
brokerage  bemg  J%  ;  what  will  be  his  clear  income  after  an 
income-tax  of  5%  is  deducted  ? 

(157)  A  soldier  has  5  hours'  leave  of  absence :  how  far  mav 
he  :-do  on  a  coach  which  travels  10  miles  an  hour,  so  as  to 
retarn  to  the  camp  in  time,  walking  at  the  rate  of  5  miles  an 
hour  ? 

(158)  Two  trains  start  at  the  same  time,  the  one  from 
London  to  Norwich,  the  other  from  Norwich  to  London.  If 
they  arrivG  in  Norwich  and  London  respectively  1  hour  and 
4  hours  after  they  passed  each  other,  show  that  one  travels 
twice  as  fast  as  the  other. 

(159)  When  ^170  wUl  purchase  4233  francs,  what  is  the 
course  of  exchange  between  London  and  Paris  ?  And  if  608 
gold  pieces  of  20  francs  contain  as  much  pure  gold  as  400 
sovereigns,  what  is  thei^ar  of  exchange  between  London  and 
Pans? 

(160)  A  hollow  cubical  box,  made  of  material  which  is  1-8 
inches  in  thickness,  has  an  interior  capacity  of  50-653  cnbio 
feet :  determme  the  length  of  the  outside  edge  of  the  box 


^      (161)  Simplify    (6?  of  1^^)  -.- 


-i 


r^ilfV  ?^^  •"*  u*^®  ^?^"^  °^  ^423267  arrives  from  Austraha: 

what  IS  Its  weight  in  lb.  avoirdupois,  the  price  being  ^8.  18» 

per  oz.  troy,  and  1  lb.  avofrdupois  being  equal  to  2^  oz'. 
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(168)  A  can  do  one-half  of  a  piece  of  work  in  1  hour,  B 
can  do  three-fourths  of  the  remainder  in  one  hour,  and  G 
can  finish  it  in  20  minutes :  how  long  would  A,  B,  and  G 
together  take  to  do  it  ? 

(164>  If  I  pay  $760  now  for  a  debt  of  $771.09^  not  yet 
payable,  and  money  be  considered  worth  7^^  per  cent,  per 
annum,  when  will  the  debt  be  due  ? 

(166)  Two  equal  wine-glasses  are  filled  with  mixtures  of 
8pmt  and  water  in  the  ratios  of  1  of  spirit  to  3  of  water  and 
1  of  spirit  to  4  of  water  :  when  the  contents  are  mixed  in  a 
tumbler,  find  the  strength  of  the  mixture. 

(166)  At  what  per  cent,  in  advance  of  cost  must  a  mer- 
chant mark  his  goods  so  that  after  throwing  off  20  %  of  the 
marked  price  he  may  make  a  profit  of  26  par  cent. 

(167)  A  man  receiving  a  legacy  of  $34510  invested  one- 
half  m  Dominion  6  per  cents,  at  101,  and  the  other  half  in 
U.  S.  6  per  cents,  at  84^,  paying  brokerage  at  ^  %  ;  what 
annual  income  did  he  secure  from  his  legacy  ? 

(168)  A  piece  of  work  must  be  finished  in  36  days,  and  15 
men  are  set  to  do  it,  working  ^  hours  a  day  ;  but  after  24 
da>s  it  is  found  that  only  three-fifths  of  the  work  is  done.  If 
3  additional  men  be  then  put  on,  how  many  hours  a  day 
will  they  all  have  to  labour,  in  order  to  finish  the  work  in 
time? 

(169)  Of  two  stalactites  hanging  from  the  flat  roof  of  a 
cavern,  one  is  1-02  inches  longer  than  the  other,  and  tlie 
shorter  one  increases  in  length  at  the  rate  of  3"014  inches  in 
a  century.  Find  the  rate  of  increase  of  the  other,  iu  order 
that  they  may  be  of  the  same  length  at  the  end  of  125  years. 

(170)  Two  men  A  and  B,  start  from  Cambridge,  at  4  and 
6  o'clock,  A.M.  respectively,  to  walk  to  London,  a  distance  of 
60  miles;  B  passes  A  at  the  twentieth  raUeittone,  and  reach- 
es London  at  5  p.m.    When  will  A  arrive  there  ? 


(171)  Find  the  square  root  of  10747*4689,  and  the  cube 
root  of  189119224. 

(172)  A  person  can  read  a  book  containing  220  pages, 
each  of  which  contains  28  lines,  and  each  line  on  an  average 
12  words,  in  6^  hours ;  how  long  will  it  take  him  to  read  a 
book  containing  400  pages,  each  of  which  contains  36  lines, 
and  each  line  on  an  average  14  words  ? 

(178)  The  whole  time  occupied  by  a  train  120  yards  long, 
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travelling  at  the  rate  of  20  miles  an  hour,  in  crossing  a  bridge 
is  18  seconds ;  find  the  length  of  the  bridge. 

(174)  If  20  men,  40  women,  and  50  children  receive 
$4200  among  them  for  seven  weeks'  work,  and  2  men 
receive  as  much  as  3  women  or  5  children,  what  sum  does  a 
woman  receive  per  week  ? 

(175)  Two  clocks  begin  to  strike  12  together;  oie  strikes 
in  86  seconds,  the  other  in  25  ;  what  fraction  of  a  minute  is 
there  between  their  seventh  strokes  ? 

(176)  A  speculator  bought  48  shares  in  a  mine  at  86^,  and 
kept  them  till  they  dropped  to  11^,  when  he  sold  out  and 
bought  with  the  proceeds  6  per  cent,  railway  stock  at  28  pre- 
mium ;  find  his  annual  income  from  the  latter  investment. 

(177)  Two  clocks  strike  9  together  on  Tuesday  morning. 
On  Wednesday  morning  one  wants  10  minutes  to  11  when 
the  other  strikes  11.  How  much  must  the  faster  be  put 
back,  that  they  may  strike  9  together  on  Wednesday  even- 
ing? 

(178)  How  much  ore  must  one  raise,  that  on  losing  \l  in 
roasting  and  -^g  of  the  residue  in  smelting,  there  may  result 
606  tons  of  pure  metal  ? 

(179)  If  a  population  is  now  ten  millions,  and  the  births 
are  1  in  20  and  the  deaths  1  in  30  annually,  what  will  the 
population  become  in  6  years  ? 

(180)  There  are  two  rectangular  fields  equal  in  area  ;  the 
sides  of  one  are  946  yards  and  1844  yards  in  length,  and  the 
longer  side  of  the  second  is  1134  yards  ;  what  is  the  length 
of  its  shorter  side,  and  how  many  acres  are  there  in  each 
field? 


(181)  The  masters  of  a  school  are  '0416  of  its  whole  num- 
ber, but  after  40  new  boys  have  been  added  the  masters  he- 
came  •0875  of  the  whole.  How  many  boys  and  masters 
were  there  before  the  new  boys  came  ? 

(182)  Divide  $860  among  4  persons,  so  that  B  may  have 
three  times  as  much  &s  A,  G  half  as  much  again  as  A  and  B 
together,  and  D  as  much  aa  A,  B,  and  C  together. 

(188)  By  selling  a  house  for  $8700  I  lost  7^  per  cent.; 
what  must  I  have  sold  it  for  to  have  gained  12^  percent.  ? 

(184)  Find  the  difference  between  the  interest  and  dis- 
count on  $1266  for  78  days  at  6y«  ? 

(185)  A  merchant  sells  tea  to  a  tradesman  at  a  profit  of 
60  per  cent.,  but  the  tradesman  becoming  a  bankrupt  pays 
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a7i  ots.  in  the  dollar.     How  much  does  the  merchant  gain 
or  lose  by  the  sale  ? 

(180)  What  sum  must  a  man  invest  in  the  6  per  cent. 
County  bonds  at  101^  in  order  to  have  a  clear  income  of 
$1424.80  after  paying  an  income  tax  of  1^%  on  all  over  $400? 

(187)  A  baker's  outlay  for  flour  is  70  per  cent,  of  his  gross 
receipts,  and  other  trade  expenses  20  per  cent.  The  price 
of  flour  falls  60  per  cent,  and  other  trade  expenses  are 
thereby  reduced  26  per  cent.  What  reduction  should  he 
make  in  the  price  of  a  16c.  loaf,  allowing  him  still  to  realize 
the  same  amount  of  profit  ? 

(188)  What  is  the  average  annual  profit  of  a  business, 
when  a  partner,  entitled  to  *  of  the  profits,  receives  as  his 
share  for  2  years  aud  4  months  the  sum  of  $7890.60. 

(189)  If  a  tradesman  adds  to  the  cost  price  of  his  goods  a 
profit  of  12^  per  cent. ,  what  is  the  cost  price  of  an  article 
which  he  sells  for  $8.82^  ? 

(190^  A  rectangular  piece  of  ground  72  yaids  by  45  yards 
is  to  be  laid  out  in  4  plots  of  grass,  each  27  ft.  by  18^  ft.,  and 
a  pond  in  the  Centre  6  yards  square,  to  contain  262  cubic 
yards  of  water ;  find  the  expense  of  gravelling  the  remainder 
at  2J  cts.  per  square  yard,  and  the  depth  of  the  pond. 


(191)  Fmd  the  value  of 

5^of4of24-l^(l-f  1) 


,  s 


of 


i  +  ^of 


of 


(192)  If  12  men  or  18  boys  can  do  f  of  a  piece  of  work  in 
6i  hours,  in  what  time  will  11  men  and  9  boys  do  the  rest  ? 

(198)  Find  the  principal  sum  on  which  the  simple  interest 
in  2i  years  at  6^%  per  annum  is  $1068.75. 

(194)  The  compound  interest  on  a  certain  sum  at  4  per 
cent,  for  2  years  exceeds  the  simple  interest  for  the  same 
time  al  the  same  rate  by  $6  ;  what  is  the  sum  ? 

(195)  Two  ships  are  built.  Twice  as  many  ship- carpen- 
ters are  employed  about  the  first  aa  about  the  second  ;  the 
first  is  built  in  9  months,  the  second  in  8  months ;  the  wages 
of  each  man  of  the  first  set  are  26  cents  per  hour,  and  they 
work  12  hours  a  day ;  the  wages  of  each  of  the  second  set 
are  1  i  cents  per  hour,  and  they  work  10^  hours  a  day.  The 
cost  of  the  first  in  carpenters'  wages  was  f  80000 ;  what  was 
that  of  the  second  ? 
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(196)  A  person  leaves  $12070  to  be  divided  among  his  five 
children  and  three  brothers,  so  that,  after  the  legacy  duty 
has  been  paid,  each  child's  share  shall  be  twice  as  great  as 
each  brother's.  The  legacy  duty  on  a  child's  share  being 
one  per  cent.,  and  on  a  brother's  three  per  cent.,  find  what 
each  will  receive  ? 

C197)  Two  persons,  A  and  JB,  meet  to  setile  their  accounts. 
A  has  8^  years  previously  lent  B  $600 ;  and  B  has  a  bill  of 
$360.60  against  ^,  for  which  he  is  to  allow  nine  months'  dis- 
count ;  if  the  interest  in  each  case  is  4  per  cent,  per  annum, 
what  has  B  to  pay  A  ? 

(198)  A  grocer  buys  4  cwt.  8  qr.  14  lb.  of  sugar  at  ^1.  16a. 
6d.  per  cwt.  (long  cwt.),  and  sells  it  at  i^d.  per  lb.;  how 
much  does  he  g^in  or  lose  per  cent.  ? 

(199)  If  when  26  per  cent,  is  lost  in  grinding  wheat,  a 
country  has  to  import  10000000  quarters,  but  can  maintain 
itself  on  its  own  produce  if  only  6  per  cent,  be  lost,  find  the 
quantity  of  wheat  grown  in  the  country. 

(200)  A  man  rows  down  a  river  18  miles  in  4  hours  with 
the  stream,  and  returns  in  12  hours  ;  find  the  rate  at  which 
he  rows,  and  the  rate  at  which  the  stream  fiows. 
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(202)  A  and  B  can  do  a  piece  of  work  in  6  days,  B  and  C 
m  8  days,  A,  B,  and  C  in  4  days.  How  long  would  A  arid 
C  take  to  do  it  ? 

(203)  If,  by  selling  an  article  for  $38.26,  8  per  cent,  is  lost, 
what  per  cent,  is  gained  or  lost  by  selling  it  for  $67  ? 

(204)  A  French  metre  contains  39-871  English  inches: 
express  to  three  decimal  places  an  English  mile  in  metres. 

(205)  A  tradesman  marks  his  goods  with  two  prices  :  the 
one  for  ready  money,  the  other  for  6  months'  credit,  the  rate 
of  interest  being  6  per  cent,  per  annum;  if  the  credit  price 
of  an  article  be  92.06,  what  ought  its  ready-money  price  to 
be? 
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(206)  Compound  interest  reckoned  quarterly  at  2%  is  equal 
to  what  intereat  reckoned  yearly  t 

(207)  A  person  having  $9790  in  the  Toronto  city  6  per 
cent,  bonds  sells  out  at  98i,  and  invests  the  proceeds  in  Bank 
of  Montreal  stork  at  177^," which  pays  a  dividend  of  12  per 
cent,  per  annum.  Find  the  change  in  his  income,  broker- 
age  in  each  transaction  being  i%. 

(208)  I  buy  wheat  at  89«.  a  quarter,  and  some  of  a  supe- 
rior quality  at  6s.  per  bushel :  in  what  proportions  must  I 
mix  them,  so  as  to  gain  25  per  cent,  by  selling  the  mixture 
at  57s.  6d.  per  quarter  ? 

(209)  The  weight  of  a  cubic  foot  of  water  being  1000  oz., 
find  the  weight  of  a  rectangular  block  of  gold,  8  inches  in 
length,  2  inches  in  thickness,  and  8  in  breadth  ;  the  weight 
of  a  mass  of  gold  being  19 '26  times  the  weight  ot  an  equal 
bulk  of  water. 

(210)  The  content  of  a  cistern  is  the  sum  of  two  cubes 
whose  edges  are  10  inches  and  2  inches,  and  the  area  of  its 
base  is  the  difference  between  two  squares  whose  sides  are 
U  and  is  feet.    Find  its  depth. 


(211)  Find  the  value  of  -867142857  of  £10.  14a.  Id.  accu- 
rately ;  and  show  that  the  error  committed  by  neglecting  all 
decimals  of  an  order  higher  than  the  fifth  is  less  than  y  i 
of  a  penny. 

(212)  The  sum  of  $827  is  borrowed  at  the  beginning  of  a 
year  at  interest,  and  after  9  months  have  passed  $400  more 
is  borrowed  at  a  rate  of  intereat  double  that  which  the  former 
sum  bears.  At  the  end  of  the  year  the  interest  on  both 
loans  is  $26.85.     What  is  the  rate  of  interest  in  each  case  ? 

(213)  A  dealer  purchases  a  liquid  at  4s.  the  gallon,  and 
dilutes  it  w".th  so  much  water  that,  when  he  sells  the  com- 
pound at  8«.  a  gallon,  he  gains  20  per  cent,  on  bis  outlay. 
How  much  water  is  there  in  everv  gallon  of  the  compound 
sold  ? 

(214)  The  discount  on  $566.60  for  9  months  is  $16.50 : 
find  the  rate  of  interest. 

(216)  A  merchant  lost  a  cargo  at  sea  which  he  had  in- 
sured ;  the  broker  offered  him  a  sum  of  money  for  his  loss, 
which  the  merchant  refused  as  being  10  per  cent,  below  the 
estimated  value  of  his  loss;  the  broker  then  offered  $879.75 
more  than  he  offered  at  first,  and  the  whole  amount  of  the 
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second  offer  was  flj  per  cent,  in  excess  of  the  estimated 
value.     What  was  that  value  ? 

(216)  A  man  wishing  to  sell  a  horse,  asked  25  %  more 
than  It  cost ;  he  finally  sold  it  for  10  %  less  than  his  askini? 
price,  and  Rained  ^5.76.  How  much  did  the  horse  cost  and 
what  was  the  asking  price  ? 

(217)  If  15  masons,  working  10  hours  a  day,  can  build  a 
wall  6  ft.  high  and  100  yd.  long,  in  6  days,  how  long  will  it 
take  7  masons,  working  9  hours  a  day,  to  build  a  wall  9  ft 
high  and  140  yd.  long? 

(218)  A  bankrupt's  assets  are  $2700,  out  of  which  he  pays 
75  cents  in  the  dollar  on  half  his  debts,  and  60  cents  on  the 
other  half.    What  is  the  amount  of  his  debts  ? 

(219)  If  a  ship  containing  150  hhd.  of  wine  pays  for  toll 
at  the  Suez  Canal,  the  value  of  2  hhd.,  wanting  $80 ;  and 
another,  containing  240  hhd.,  pays  at  the  same  rate,  the 
value  of  2  hhd.  and  ^90  besides  ;  what  is  the  value  of  wine 
per  hhd.  ? 

(220)  A  picture-gallery  consists  of  three  large  rooms ;  the 
first  is  20  yd.  long,  20  yd.  broad,  and  6  yd.  high  ;  the  other 
two  are  20  yd.  long,  20  yd.  broad  and  5  yd.  high.  Sup- 
posing the  walls  to  be  covered  with  pictures,  except  the 
eoors,  which  are  8  ft.  high  and  8  ft.  wide,  and  of  which  each 
room  has  two,  what  will  be  the  number  of  pictures,  the 
average  size  being  8  feet  by  8  feet  ? 


^ 


(221)  Simplify 


3-5  -  1-88 
9-7  -  6-1 


71 


81  X  -loi 
2-i6 


(222)  Find  the  square  roots  of  15876-248001  and 


81-86 
89-69 


(223)  A  general,  after  losing  a  battle,  found  that  he  had 
only  two-thirds  of  his  army  left  fit  for  action  ;  one  ninth  of 
the  army  had  been  wounded,  and  the  remainder,  2000  men 
killed  or  missing ;  of  how  many  did  the  army  consist  before 
the  battle  ? 

(224)  A  contractor  sends  in  a  tender  of  $20,000  for  a  cer- 
tain work  ;  a  second  sends  in  a  tender  of  $19000,  but  stipu- 
lates to  be  paid  $2000  every  three  months  ;  find  the  differ- 
enoe  between  tenders,  supposing  the  work  in  both  cases  to 
be  finished  m  two  years,  and  money  to  be  worth  7iper  cent, 
simple  interest- 
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(226)  What  8um  of  money  must  be  left  in  order  that,  after 
a  legacy  duty  of  10  %  has  been  paid,  tho  remainder  h.-ing 
invested  in  the  Dominion  6  per  conts.  at  01 A  may  ifive  a 
yearly  income  of  $46u,  brokerage  at  /\  %. 

(226)  If  two  boys  and  one  man  can  do  a  piece  of  work  in 
4  hours,  and  two  men  and  one  boy  can  do  the  same  in  U 
hours,  find  in  what  times  a  man,  a  boy,  and  a  man  and  a 
boy  together,  respectively,  could  do  the  same. 

(227)  Show  that  the  interest  on  ^16840  for  8  months  at 
8  per  cent,  is  equal  to  the  discount  on  $8696  for  15  months 
at  7i  per  cent. 

(228)  A  piece  of  work  has  to  be  finished  in  86  days,  and 
15  men  are  set  to  do  it,  working  9  hours  a  day ;  but  after  24 
days  It  IS  found  that  only  three-fifths  of  the  work  is  done  • 
if  8  additional  men  be  then  put  on,  how  many  hours  a  day 
will  all  have  to  work  so  as  to  finish  the  task  in  time  ? 

.-«1??^^  Vlf  '"i.®"^*  °''-.*  ?®'l*^"  «"™  **  **  sio^Ple  interest  is 
>^860,  and  the  discount  8840  for  the  same  time  and  rate 
What  is  the  sum  ? 

(280)  The  breadth  of  a  room  is  twice  its  height  and  half 
its  length,  and  the  contents  are  4096  cubic  feet.  Find  the 
limensions  of  the  room. 


(281)  If  1  lb.  of  tea  be  worth  50  oranges,  and  70  oranges 
be  worth  84  lemons,  what  is  the  value  of  a  pound  of  tea  when 
a  lemon  is  worth  a  penny  ? 

(282)  At  a  certain  battle  two-thirds  of  the  defeated  arm\ 
ran  away  with  their  arms,  five-sevenths  of  the  remainder 
left  their  arms  on  i^e  field,  and  of  the  rest  seven-eights  were 
missing,  the  remaining  500  being  either  killed  or  wounded 
h  ind  the  whole  number  of  the  army. 

(283)  If  gold  be  at  a  premium  of  20  per  cent.,  and  a  person 
!'^ol*^5^f,  '^'^''k®^  185  dollars,  and  offer  gold  to  the  amount 

ol  185  dollars,  what  change  ought  he  to  receive  ia  notes   6 
per  cent,  being  abated  for  ready  payment  ?  ' 

(284)  Show  that  the  diflference  between  the  interest  and 
the  discount  on  the  same  sum  for  the  same  time  is  the 
interest  of  the  discount. 

(235)  I  bought  20  lbs.  of  opium  by  Avoir,  wt.  at  55  cts.  per 
pz.,  and  sold  by  Troy  wt.  at  60  cts.  per  oz.  Did  I  gain  or 
lose  and  how  much  ?  »    ^  ur 

(286)  By  investing  a  certain  sum  of  money  in  the  6  per 
cents  at  91^  a  man  obtains  an  income  of  $320 ;  what  would 
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lie  obtain  by  inveeling  an  equal  turn  in  the  6  per  cents  at  HO. 

(237)  A  tradeBiuan  makes  a  dodnction  of  10  per  cent,  for 
rnady  money  on  a  bill  of  f'2H  due  in  12  months,  receiving 
325.20.  Find  the  difference  between  this  Hum  and  the  pre- 
sent worth  of  the  debt,  reckoning  interest  at  10  por  cent. 

f 238)  M  invests  one-third  of  his  property  in  bank  stock, 
one-sixth  in  Consols,  and  the  remainder  in  railway  sliares. 
When  he  sells  out  he  makes  a  profit  of  6  per  cent.,  3  per 
cent.,  and  2  per  cent,  respectively  on  the  investments,  and 
realise  i;619U.  Required  the  amount  of  hie  property 
originally. 

(289)  Mr.  A  sent  $8681  to  his  agent  with  instructions  to 
deduct  his  com.  at  2^%,  and  invest  the  balance  in  flour  at 
07.60  per  bbl.  If  the  cost  of  freightage  and  insurance 
amounts  to  $119,  at  what  must  the  flour  be  sold  per  bbl  so 
as  to  make  a  profit  of  20%  ? 

(240)  How  many  bricks,  9  inches  l^ng,  4^  broad,  and  4 
thick,  will  be  required  for  a  wall  60  i«et  long,  20  ft.  high 
and  4  ft.  thick,  allowing  0;^  percent,  of  the  space  for  mortar? 


(241)  What  is  the  value  of 

•25  of  , V  of  3  _  -^  of  8  guineas  ? 

(242)  A  work  can  be  accomplished  by  A  and  B  in  4  days  ; 
by  A  and  (7  in  6  days  ;  by  B  and  C  in  8  days.  Find  in  what 
time  it  would  be  accomplished  by  all  working  togetlier. 

(248)  A  man  hired  a  labourer  to  do  a  certain  amount  of 
work,  on  the  agreement  that  for  every  day  he  worked  he 
.should  have  $1.60,  but  that  for  every  day  he  absented  him- 
self he  should  lose  GO  cents.  He  worked  twice  as  many  days 
(IS  he  absented  himself,  and  received  on  the  whole  $72. 
Find  how  long  he  was  doing  the  work. 

(244)  A  legacy  of  $146000  is  left  to  three  sons  in  the  pro- 
portion of  i,  I,  and  i  respectively :  Ihow  much  will  each 
receive  ? 

(246)  If  010  is  a  proper  discount  off  0210  for  8  months, 
what  should  be  a  proper  discount  off  the  same  sum  for  1 
year? 

(246)  The  price  of  gold  in  this  country  is  .£3.  17a.  lO^d. 
an  ounce ;  find  the  least  number  of  ounces  which  can  be 
coined  into  an  exact  number  of  sovereigns,  and  the  number 
of  sovereigns  so  coined. 
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(247)  A  merchant  in  Toronto  instrncted  his  agent  in  Mon- 
tiaal  to  sell  a  consignment  of  flour  at  $7.60  per  barrel  and 
mvest  the  procneds  in  Montreal  bank  btock  at  174i,  which 
pays  half-yearly  dividends  of  7  %.  If  the  merchant's  first 
dividend  is  $416.50,  and  commissions  jf  1  %  &v^  ^  y  he 
allowed  on  the  transactions,  respectively,  how  many  barrels 
of  flour  were  s-old  ?  "  j 

(248)  State  the  connection  between  Troy  and  Avoirdupois 

v^i'fS^^'r      V"^-  ^®'?^'^  ^  ^^'-  ^  ^•'  ^^^  is  wortn  ^1.  2s.  ; 
If  1060  of  such  rings  be  packed  in  a  box  weighing  Sh  lb 
what  would  it  cost  to  convey  them  144  miles  at  the  rate  ol 
5s.  per  long  ton  per  mile,  insurance  being  demanded  at  thr 
rate  of  J  per  cent.  ? 

(249)  How  long  will  it  bo  before  $2600  put  out  to  com 

S?Sol^o"*®''®.'*.^'   ^?    ^•'*'    °^"*-   Pe**  a-nuni  will  obtain 
$1727. 68  J  as  interest  ? 

(250)  The  breadth  of  a  room  is  twn-thirds  of  its  length  and 
three-halves  of  its  height,  and  the  contents  are  5882  cubi( 
feet.    Find  the  dimensions  of  the  room. 


(251)  Multiply  82856  by  121711.  using  8  Hues  of  multi- 
plication only. 

(252)  Simplify  '-'^^'^  -f  ^"^ 


■2-83 


of 


6-8  of  3 


1-186         '    1-6-f  2-629     '      2-25 

dso^on^^  ^n  *^®"*  received  $21.70  for  collecting  a  debt  of 
$2480.    What  rate  was  his  commission  ? 

(264)  A  man  sells  out  of  the  U.  S.  6's  5-20  of  86  at  92^  and 
realizes  $26760.  If  he  invest  the  proceeds  in  Erie  E.  R. 
stock  at  45,  which  pays  a  yearly  divdend  of  8^%,  what 
alteration  m  his  income  haK  ensued,  brokerage  on  each  of 
tha  two  transactions  being  ^%  ? 

(266)  A  farmer  bought  a  horse  for  a  bill  of  $292,  due  in  1 
mm  th  ana  sold  him  for  a  bill  of  $848,  due  in  4  months. 
VVhat  did  he  gain  per  cent.,  money  being  worth  4^%  ? 

(?56)  A  man  anci  a  boy  are  to  work  on  alternate  days  at 
a  piece  of  work,  which  would  have  occupied  the  boy  alone 
13  days.  If  the  boy  take  the  firat  day,  the  work  will  he 
finished  half  a  day  later  than  If  the  man  commences.  Find 
how  long  they  would  take  to  do  it  working  together. 

(267)  Two  men  invest  $800  and  $100  in  a  machine  ;  it 
worko  5  month  a  for  each  of  them;  determine  what  one 
must  pay  the  other,  if  they  would  have  mode  80  per  cent. 
on  tho  money  by  letting  the  machine. 
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(258)  A  owes  B  P725,  and  offers  to  pay  him  at  a  certain 
Tate  of  discount  instantly,  instead  of  at  the  end  of  two  years 
when  the  debt  will  be  due.  B  can  place  out  the  money' 
which  he  will  receive,  at  6  per  cent,  interest,  and  by  that 
means  gain  $25  on  the  trausaction.  At  what  rate  is  the 
discount  calculated  ? 

(259)  If  36  men,  working  8  hours  a  day  for  16  days,  can 
dig  a  trench  72  yards  long,  18  wide,  and  12  deep,  in  how 
many  days  will  82  men,  working  12  hours  a  day,  dio-  a 
trench  64  yards  long,  27  wide,  and  18  deep  ?  " 

(260)  A  man  discounts  a  bill  of  £180  drawn  at  4  months 
at  60  per  cent,  per  ann.,  and  insists  on  giving  in  part  pay- 
ment 5  dozen  of  wine,  which  he  charges  at  4  guineas  a 
dozen,  and  a  picture,  which  he  charges  at  £19.  How  much 
ready  money  does  he  pay  ?  If  the  cost  to  the  man  of  the 
wine  and  the  picture  be  only  one-fourth  of  the  sum  he  has 
charged  for  them,  what  is  the  real  interest  the  man  has  been 
charged  ? 


(261)  One-tenth  of  a  rod  is  coloured  red,  one-twentieth 
orange,  one-thirtietli  yellow,  one-fortieth  green,  one-fiftieth 
blue,  one-sixtieth  indijro,  and  the  remainder,  which  is  802 
inches  long,  violet,  what  is  the  length  of  the  rod  ? 

(262)  The  discount  on  a  certain  sum  due  9  months 
hence  is  $20,  and  the  interest  on  the  same  sum  for  the  same 
time  is  $20.76.     Find  the  sum  and  the  rate  of  interest. 

(263)  Two  persons,  walking  at  the  rate  of  8  and  4  miles 
per  hour  respectively,  set  off  from  the  same  place  in  opposite 
directions  to  walk  around  a  park,  and  meet  in  10  minutes. 
Find  the  length  of  the  walk  round  the  park. 

(264)  In  a  hundred  yards  race  A  can  give  3  four  and  C 
five  yards  start :  if  B  were  to  race  C,  giving  him  one  yard  in 
a  hundred,  ^hieh  would  win  ? 

(265)  A  man  buys  an  article  and  sells  it  again  so  as  to 
gain  6  per  cent.  If  he  had  bought  it  at  5  per  cent,  less,  and 
sold  it  for  $1  less,  he  would  have  gained  10  per  cent.  Find 
the  cost  price. 

(266)  If  the  difference  between  the  simple  and  compound 
interest  on  a  sum  of  money  for  two  years  at  5  per  cent,  be 
$3,  find  the  sum. 

r267)  If  7  per  cent,  be  gained  by  selling  goods  for  $69.65, 
what  will  be  gained  or  lost  by  selUng  them  for  $61.76. 
(2e3)  A  draft  on  Dublin  for  ^860  cost  $1,736.10;  what 


y 
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eerTt  ?^^  ''^""^  exchange  com.  charged  at  the  rate  of  i  per 

(269)  A  banker,  in  discounting  a  bill  due  in  8  mouths  at 
b  per  cent.,  charges  $16  more  than  the  true  discount.  Fmd 
tlio  amount  of  the  bill. 

(270)  A  grocer  mixes  18  pounds  of  coffee  at  80  cents  a 
pound  >yith  12  pounds  of  chicory  at  5  cents  a  pound :  at 
what  price  must  he  sell  the  mixture  to  gain  25  per  cent.  ? 

^.IaIII  '^ut,  ^J'"^,^^?^  ^»iJe  ^^as  been  given  to  divide  by 
3-14159:  "  Multiply  by  7,  divide  by  11,  then  by  2,  and  add 
^th  of  ,-i-th  of  the  result."  Find  the  error  made  in  obtain- 
ing  1  -i-  8-14159  by  this  process. 

3  +  4 

(272)  Prove  that  4-^75  is  greater  than  f  and  less  than  J 

(273)  The  estate  of  a  bankrupt  (value  $21000;  is  to  bp 
divided  among  four  creditors,  whose  claims  are,  A '«  to  B's 
as  2  to  3,  B's  to  Cs  as  4  to  6,  CTs  to  D's  as  6  to  7,  What 
must  each  receive  ? 

(274)  Which  is  the  more  advantages  to  buy  flour  at  $6.50 
on  6  months,  or  $6.30  cash,  money  being  worth  8  %  ? 

(275)  If  $10.50  be  a  person's  income  tax  at  1^  cents  on 
Ihe  dollar,  how  much  on  the  dollar  is  it  when  his  income- 
tax  IS  $12.25  ? 

(276)  If  9  tons  7^  cwt.  of  iron  be  sold  for  $1260,  and  the 
gain  on  it  be  20  per  cent.,  what  was  the  cost  per  cent  ? 

(277)  1  send  to  my  agent  in  Montreal  $3060  to  invest  in 
tea  at  75  cents  per  lb. ;  he  deducts  his  commission  of  2  per 
cent.,  and  invested  the  balance.  At  what  must  I  sell  per  lb. 
so  as  to  make  a  clear  profit  of  25  per  cent,  after  paying 
freightage  $80,  and  insurance  at  the  rate  of  ^  per  cent  ? 

(278)  A  banker  borrows  money  at  8^  per  cent.,  and  pays 
the  interest  at  tee  end  of  the  year ;  he  lends  it  out  at  6  per 
eent.,  but  receive  the  interest  half-yearly,  and  by  this  means 
gains  $200  a  year ;  how  much  does  he  borrow  ? 

(279)  A  dealer  sends  out  260  lbs.  of  tea  at  80  cents  per  lb. 
and  allows  2^  per  cent  on  the  price  for  the  expense  of  car- 
riage. Supposing  the  whole  amount  of  carriage  to  come  to 
$9.80,  how  much  will  the  customer  have  to  pay  ? 

(280)  A  plate  of  gold,  3  inches  square  and  one-eighth  of 
an  inch  tliick,  is  extended  by  hammering  so  as  to  cover 
BUI. ace  of  7  yards  square ;  find  its  proper  thicknes'^. 
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(281)  A  man  Laving  a  flock  of  sheep  sold  8  per  cent,  of 
them  to  ^,  90  to  B,  Sk  per  cent,  of  the  remainder  to  0,  and 
29  to  D.    He  then  had  550  left.     How  many  had  he  at  first  ? 

(282)  The  product  of  the  1st  and  2nd  of  three  numbers  is 
176382 ;  of  the  Ist  and  8rd  is  279152 ;  of  the  2nd  and  8rd  is 
215496 :  what  are  the  numbers  ? 

(283)  Find  the  rate  of  2  trains  150  ft.  and  180  ft.  long 
respectively  which  pass  each  other  going  the  same  way  in 
15  sees.,  and  going  in  opposite  direction  in  3  sees. 

(284)  By  selling  tea  at  72  cents  a  pound  a  grocer  clears  ^ 
of  his  outlay.  He  then  raised  the  price  to  90  cents.  What 
does  he  clear  per  cent,  by  the  latter  price  ? 

(285)  A  grocer  buys  If  cwt.  of  tea  at  60  cents  per  lb.  and 
2i  cwt.  of  tea  at  50  cents  per  lb.,  and  mixes  them  ;  he  sells 
2i  cwt.  at  55  cents  per  lb. :  at  what  rate  must  he  sell  the 
remainder  to  gain  20  per  cent,  on  his  outlay  ? 

(286)  In  England  gunpowder  is  made  of  75  parts  nitre, 
10  sulphur,  and  15  charcoal ;  in  France  of  77  parts  nitre,  9 
sulphur,  and  14  charcoal :  if  half  a  ton  of  each  be  mixed, 
what  weight  of  nitre,  sulphur,  and  charcoal  will  there  be  in 
the  compound  ? 

(287)  A  ship  40  miles  from  the  shore  springs  a  leak,  which 
admits  3f  tons  of  water  in  12  minutes.  60  tons  would 
suffice  to  sink  her ;  but  the  ship's  pumps  can  throw  out  12 
tons  of  water  in  an  hour.  Find  the  average  rate  of  sailing 
that  she  may  reach  the  shore  just  as  she  begins  to  sink. 

(288)  The  receipts  of  a  railway  company  .are  apportioned 
in  the  following  manner :  48  per  cent,  for  the  working  ex- 
penses, 10  per  cent,  on  one-fifth  of  the  capital,  and  the 
remainder,  $32000,  for  division  among  the  holders  of  the 
rest  of  the  stock,  beuag  a  dividend  at  the  rate  of  4  per  cent. ; 
find  the  capital  and  the  receipts. 

(289)  If  the  discount  on  a  sum  due  at  the  end  of  2^  years 
je  1^  of  the  simple  interest,  at  what  rate  is  that  calculated  ? 

(290)  If  a  crew,  which  can  row  from  A  to  B  in  60  minutes, 
can  row  from  B  to  A  in  55  minutes,  compare  the  rates  of  the 
stream  and  boat. 


(291  Simplify 


(a) 


2  -f 


(6)  6f  +  6£x8|-7J 
8K2i-4Va 


«+J- 


14-5- (1 J  X  144) 
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(292)  If  3  men  and  5  women  do  a  piece  of  work  in  8  days, 
which  2  men  and  7  children  can  do  in  12 ;  find  how  long  lii 
»'iGn,  14  children,  and  15  women  working  together  will  take 

)  do  it. 

(293)  A  person  possessing  jglOOOO,  8  per  cent,  consols, 
sells  out  when  they  are  at  93S,  and  invests  the  proceeds  in 
4  per  cent,  stock  at  101^ :  find  the  change  in  his  income, 
allowing  ^  per  cent,  commission  on  each  transaction. 

(294)  Five  men  do  -6006  of  a  piece  of  woik  in  2-12  hours : 
how  long  will  6  boys  take  to  finish  it,  it  being  known  that  8 
men  and  7  boys  have  done  a  similiar  piece  of  work  in  3 
hours  ? 

(295)  A  watch  set  accurately  at  12  o'clock  indicates  10 
minutes  to  5  at  5  o'clock ;  what  is  the  exact  time  when  the 
watch  indicates  5  o'clock  ? 

(296)  A  does  |  of  a  piece  of  work  in  20  days,  and  then 
gets  B  to  help  him.  They  work  together  for  2  days,  when  B 
leaves  and  A  finishes  the  work  in  half  a  day  more.  How 
long  would  B  have  taken  to  do  the  whole  ? 

(297)  The  wages  of  5  men,  3  women,  and  1  child  amount 
to  $84,  a  man  receiving  twice  as  much  as  a  woman,  and  a 
woman  three  times  as  much  as  a  child.  What  will  be  thi 
wages  of  6  men,  2  women,  and  5  children  ? 

•  (298)  If  6  per  cent,  be  gained  by  selKng  a  horse  for 
$182.50,  how  much  per  cent,  is  lost  by  selling  him  for  $115  ? 

(299)  A  person  invests  $6825  in  6  per  cent,  stock  at  91 ; 
he  sells  out  $5000  stock  when  it  has  risen  to  98  J-,  and  the 
remainder  when  it  has  fallen  to  85.  How  much  does  ho 
gain  or  lose  by  the  transaction  ?  If  he  invest  the  produco 
in  M.  B.  S.,  which  pays  a  dividend  of  12  per  cent.,  at  175, 
what  is  the  difference  of  his  income  ? 

(300^  The  flooring  of  a  room,  14  ft.  8  in.  long  by  18  ft.  4 
in.  broad,  is  composed  of  ^  in.  planks,  each  8  in.  wide  aii.l 
10  ft.  long.  How  many  will  be  required  ;  and  what  will  b  > 
the  weight  of  the  whole,  if  1  cubic  inch  of  wood  weighs  halt 
an  ounce  ? 


129-4947 

(801)  Find  the  square  roots  of  4957-6681  and  ~qq.'j^ 

(802)  At  what  rate  will   $157.50  amount  to  $189  in  6 
jears  ? 

(303)  Two  bills  for  $273.75  and  $456.87^  aro  due  on  the 
2nd  and  22ud  July  respectively.    What  is  thou-  value  on  the 
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12fch  July,  interest  being  reckoned  at  the  rate  of  5  per  cent. 
per  annum  ? 

(804)  If  a  cask  contain  8  parts  wine  and  1  part  water, 
how  much  of  the  mixture  must  be  drawn  off  and  water  sub- 
stituted for  the  mixture  in  the  cask  to  become  half  and  half? 

(805)  Three  tromps  meet  together  for  a  meal  ;  the  first 
has  5  loaves,  the  second  8,  and  the  third,  who  has  his  shar* 
of  the  bread,  pays  the  other  two  8  halfpence ;  how  ought 
they  to  divide  the  money  ? 

(806)  If  the  discount  on  a  bill  due  8  months  hence  at  7^ 
per  cent,  per  annum  be  $48.76,  what  is  the  amount  of  the 
bill? 

(807)  A  began  business  with  a  certain  capital.  The  first 
year  he  gained  20°/o,  which  he  added  to  his  capital ;  the 
second  yeai'  he  gained  87iyo,  which  he  also  added  to  his 
capital ;  the  third  year  he  lost  40%,  and  now  found  himself 
$200  worse  than  when  he  began  business.  Find  the  capital 
with  which  he  began. 

(808)  A  man  sells  two  horses  for  $100  each,  and  by  so 
doing  gains  25  per  cent,  on  one  horse  and  loses  26  per  cent. 
on  the  other.  "What  did  the  horses  cost  him  ?  Does  he  gain 
or  lose  on  the  whole  ? 

(809)  The  difference  between  the  interest  and  the  discount 
on  a  certain  sum  of  money  for  6  months,  at  4  per  cent.,  is 
$2  :  what  is  that  sum  ? 

(810)  A  cistern  without  a  top  is  27  ft.  long,  22  ft.  wide, 
and  6  ft.  6  in.  deep  :  what  will  it  cost  to  paint  it  inside  and 
out,  at  4i  eents  a  square  yard  ? 


(811).    Simplify 
(a)    8-i_ 


2-L_. 


divided  by  1  -|- 


6+  \ 


4+ 


^  -  8-+  .. 


(5)    6jr  -  31  -^  1^  +  2i 
4f  _  3i  +  2iV 

(812)  Three-fourths  the  selling  price  of  goods  is  20%  leaa 
than  cost.  Find  the  gain  per  cent,  at  whicn  the  goods  are 
sold. 

(318)  A  sum  of  money  amounts  in  10  yrs  at  7^%  simple 
interest  to  $787^.     In  how  many  years  will  it  amount  to 
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(814)  I  spent  25%    more   than  my   income  in  a   certain 
year  ;  for  each  of  the  next  four  yeara"^!  eaved  GV/  of  ft  an? 

oesmes.     What  was  my  mcome. 

(816)  A  school  rate  of  6  mills   per  dollar  and   a  ffenernl 
purpose  rate  of  8  mills  in  the  dollar'produce  a  tax  of  $fm  40 
lind  the  assessed  value  of  the  property 

lbTt^72ifl«'nLir   ^V^'f  *'^'  °^  ^^'«J^  ^'   ««"«46 
nrice      wTn    ^     ^"  .^^^  "^^^  ^^'««   ^   P^r  cent,    at  this 
price.     He  now  raises  the  price  so  as  to  gain  10  per  cent 
on  the  whole  outlay.     What  is  the  price  when  raised  ? 

1  pay  1^500  now,  what  extension  of  time  ought  to  be  allowed 
me  for  the  payment  of  the  remainder,  reckoning  money  to 
be  worth  8  per  cent,  per  annum  simple  interest  ?  ^ 

♦  ^l^^l/  ^""^  ^  ^""  ^  ^^^®  *■»««  •■  at  first  ^  runs  11  vards 
to  ^.  10  ;  but  after  A  has  run  half  a  mile  he  tires  and  runs 

•  yards  m  he  time  in  which  he  at  first  ran  11,  B  runnW 
at  his  ongmal  rate.     Which  wins,  and  by  how  much  ?        ^ 

(819)  A  woman  buys  a  certain  number  of  eggs  at  21  a 
shilhng,  and  the  same  number  at  19  a  shilling ;  she  mixes 
them  together  and  sells  them  at  20  a  shilling  :  how  much 
does  she  gain  or  lose  per  cent,  by  the  transaction  ? 

(820)  A  room  whose  height  is  11  feet,  and  length  twice 
^8  breadth,  takes  143  yards  of  paper  2  feet  wide  for  its  fou? 
walls  :  how  many  yards  of  gilt  moulding  will  be  required  ? 


(821)  Simplify 
4|  +  lii-54j^ 


t 


-g|X(ltx5i)  +  i4-^ 


61  x3i--^  xn+n 

and  find  their  sum. 
(822)  Simplify  (-006  of  £2. 1,.  M.  +  3-454  of  ^3.  6s.)  x  6/, 
(828)  Two  boys,  A  and  B,  come  into  school  punctually 
by  their  own  watches,  which  are  quite  right  at  9  o'clock  on 
Monday  morning.  A^s  watch  gains  two  minutes,  and^'^ 
watch  loses  a  minute  and  a  half  every  day :  find  how  much 
later  B  will  be  than  A  at  Friday  afternoon  8chooir2T.M. 

Jll^^  ^A^lt"^"^  ""^^  ^""^  ^  "'^^  ^^«  ««*  to  reap  two  fields 
of  85  and  46  acres  respectively.  The  first  gang  works  7 
hours  in  the  day.  and  the  latter  8  hours.     If  the  first  gang 
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(825)  A  grocer  buys  some  tea  at  48  cents  p^r  lb.  and  some 
at  b6  ceuts;  m  what  proportion  must  he  mix  them  that 
when  he  sells  at  72  cents  per  lb.  he  may  be  making  a  profit 
of  20  per  cent.  ?  f,     k    "«- 

(326)^  pays  $3.60  more  tax  than  B,  their  incomes  bein<T 
equal :  living  mdiflferent  towns,  they  are  rated  at  U  cents 
and  li  cems  m  the  dollar  respectively  :  what  is  ^'s  income  ? 
^ir^Xt  ^''"^""P*  «^7  pay  ^0  cents  in  the  $  ;  if  his  assets 
his  assfts   """'^  ^^^  ^^  ''''"'"•     ^'""^  ^''  ^^^^^  ^"^^ 

(328)  If  a  piece  of  work  can  be  done  in  50  days  by  85  mer 
working  at  it  together,  and  if,  after  working  at  it  fo/l2  days, 
lb  of  the  men  were  to  leave  the  work  ;  find  the  number  of 
days  in  which  the  remaining  men  conld  finish  the  work. 
vT?}  ^^^'"fd  «w«d  Robert  two-thirds  of  the  amount  that 
in?/  f  xT\  ^'?'^?  '  ^""^  *'^  '«*"«  «^a**«rs,  Robert  gave 
Charlesi  ^""'^  Charles:  what  did  Robert  owe 

A  f  ^ol  P\^^r?""''  ^""^^^^^  '^^'^  ^"^"^^  o^  a  wooden  box  are 
lll'-r  h  ?;  respectively.  Find  the  cost  of  painting  the 
outside  at  Is.  3d.  a  square  yard. 


X   (3iX6f)^17J, 


(881)  Simplify 

3iXlTV+ 4^,-3^       3f 
5i-7^-r-28/iy+i  •      4^ 
and  find  their  sum. 

(332)  A  man  walks  a  certain  distance,  and  rides  back  in 
3  hours  45  mm.:  he  could  ride  both  ways  in  2*  hours.  How 
long  would  it  take  him  to  walk  both  waya  ? 

T  i^^RJl^^'^l  *°  ^f  ^*  ^  certain  place  in  a  certain  time,  and 
1  find  that,  if  I  walk  at  the  rate  of  4  miles  per  hour,  I   shall 
1    n  f  ^'°"*^«  *^o  ^ate,  if  at  the  rate  of  5  miles  per  hour,  I 
shall  be  10  minutes  too  soon.     How  far  have  I  to  go  ? 

^^^■1^  ^'3  ^'  ^"^  ^  ®"*®r  i"to  partnership:  ^  and  J? 
contribute  $1390  £  and  0  81.590,  C'and  D  $1810,  A  and  /> 
^610,  A  and  C  $1500  :  they  gain  $1152  :  what  is  the  share 
ot  each  ? 

(385)  On  a  stream,  B  is  intermediate  to  and  equidistant 
from  ^  and  0 ;  a  boat  can  go  from  ^  to  jB  and  back  in  5  hr. 
15  mm.,  and  from  A  to  0  in  7  hr.  How  long  would  it 
take  to  from  C  to  A  ? 

(836)  I  have  a  certain  sum  of  money  wherewith  to  buy  a 
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certain  number  of  nuts,  and  I  find  that  if  I  buy  at  the  rat* 
of  40  for  10  cents  I  shall  spend  6  cents  too  much ;  if  at  the 
rate  of  60  for  10  cents,  10  cents  too  little.  How  much 
money  had  I  ? 

(8^7)  If  A  has  $38940  to  invest,  and  can  buy  Toronto 
city  6%  bonds  at  98^,  or  Montreul  Corporation  Consolidated 
7%  stock  at  117^,  how  much  will  the  one  transaction  be 
better  than  the  other,  brokerage  being  \%  ? 

(888)  What  must  be  the  face  of  the  note  for  8  mos.  made 
on  18th  Aug.,  so  that  discounted  at  7i  per  cent,  on  the  day  of 
making  at  the  bank  the  proceeds  may  be  $14316  ? 

(889)  If  in  a  meadow  of  20  acres  the  grass  grows  at  a 
uniform  rnte,  and  188  oxen  consume  the  whole  of  the  grass 
on  it  in  18  days,  or  that  28  oxen  6  acres  of  it  in  16  days : 
how  many  oxen  can  eat  up  4  acres  of  tt  in  14  days  ? 

(840)  In  a  constituency,  in  which  each  elector  may  vote 
for  two  candidates,  half  of  the  constituency  vote  for  ^4,  but 
divide  tu..i  votes  among  B,  C,  A  ^>  in  t^e  proportions  of 
4,  8,  2,  1 ;  of  the  remainder,  half  vote  for  jB,  and  divide 
their  votes  among  C,  D,  A\  in  the  proportions  of  8,  1,  1 ; 
two-thirds  of  the  remainder  vote  for  D  and  J5,  and  640  do 
not  vote  at  all ;  find  the  order  on  the  poll,  and  the  whole 
number  of  electors. 


(841>  SimpUfy  li  of  2^  +  6^  -i-  2 J  +    |  H 


•24  -f-  .68\ 


(842)  SunpUfy  jj-^ 


lOi 


2-2  - 

\\  of  4^ 
*  «>*  \%\  ot  6i 


-64 


(843)  When  the  New  York  gold  market  is  at  104J,  what 
would  I  get  for  $2804.50  currency. 

(844)  A  person  invests  $9450  in  5^  per  cent,  stock,  bo  as 
to  receive  an  income  of  $787.50 ;  what  was  the  price  of  the 
stock? 

(845)  Two  pipes,  A  and  B,  would  fill  a  cistern  in  26  min- 
utes and  80  minutes  respectively.  Both  are  opened  together, 
but  at  the  end  of  8|  minutes  the  second  is  turned  ofiF.  In 
how  many  minutes  will  the  cistern  be  filled  ? 

(846)  A  man  for  5  years  spends  £40  a  year  more  than  his 
income.  If  he,  at  the  end  of  that  time,  reduce  his  expendi- 
ture 10  per  cent.,  in  4  years  he  will  have  paid  oflf  his  debts 
and  saved  ^120.    Find  his  income. 

(847)  The  sum  of  JE177  is  to  be  divided  among  16  men,  20 
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women,  and  80  children,  in  such  a  manner  that  a  man  and 
a  child  may  receive  together  as  much  as  two  women,  and  all 
the  women  may  together  receive  £60 ;  what  will  they  each 
respectively  receive  ? 

(848)  If  8000  metres  be  eqnal  ^o  6  miles,  and  if  a  cubic 
fathom  of  water  weigh  six  tons,  and  a  cubic  metre  of  water 
1000  kilogrammes,  find  the  ratio  of  a  kilogramme  to  a  pound 
avoirdupois. 

(849)  A  mixture  of  soda  and  potash,  dissolved  in  2540 
grains  of  water,  took  up  980  grains  of  aqueous  sulphuric 
acid,  and  the  weight  of  the  compound  solution  was  4285 
grains.  Find  how  much  potash  and  how  much  soda  the 
mixture  contained,  assuming  that  aqueous  sulphuric  acid 
nnitos  with  soda  in  the  proportion  of  49  grains  to  82,  and 
with  potash  in  the  proportion  of  49  to  48. 

(850)  A  room  is  21  ft.  long,  16  ft.  6  in.  wide,  10  ft.  high ; 
it  contains  8  windows,  the  recesses  of  which  reach  to  the 
ceiling,  and  are  4  ft.  6  in.  wide  ;  there  are  in  it  4  doors,  each 
6  ft.  6  in.  high  and  8  ft.  8  in.  wide ;  the  fire-place  is  6  ft.  wide 
and  4  ft.  high ;  a  skirting  1  ft.  8  in.  deep  runs  round  the 
walls ;  find  the  expense  of  papering  the  room  at  6  cents,  m 
«quare  yard. 
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ANS^VERS 

Ex.  (i),   p.  6. 

(1)  Seven ;  thirteen  ;  forty-five ;  fifty-nine  ;  three  hundred 
and  twenty-six  ;  four  thousand,  five  hundred  and  seventy- 
ei^ht. 

(2)  Ninety  ;  one  liundrod  and  ton ;  two  hundred  and 
seven  ;  four  thousand,  three  hundred  ;  four  thousand  and 
thirty-six  ;  four  thousand,  three  hundred  and  six. 

(3)  Seven  hundred  and  eighty;  six  huudrod  and  nine; 
five  thousand,  three  hundred  and  sixty ;  two  thousand  and 
twenty  ;  one  thousand,  one  hundred  and  one. 

(4)  Thirty-six  thousand,  four  hundred  and  ninety-seven ; 
forty-nine  thousand,  five  hundred  and  thirty-two  ;  six 
hundred  and  fifty-four  thousand,  three  hundred  and  twenty- 
one;  seven  hundred  and  forty-three  thousand,  two  hundred 
and  sixty-nine. 

(6)  Forty-five  thousand ;  thirty-two  thousand,  six  hundred ; 
seventy-five  thousand,  two  hundred  and  thirty ;  five  hundred 
thousand. 

(6)  Eight  millions,  five  hundred  and  seventy-two  thousand, 
nine  hundred  and  fourteen  ;  three  millions,  four  hundred 
and  sixty-nine  thousand,  two  hundred  and  eighteen ;  four 
millions,  six  hundred  and  twenty-nine  thousand,  eight 
hundred  and  seventeen. 

(7)  Nine  milUons  ;  twenty-nine  millions  ;  seven  hundred 
and  fifteen  millions. 

(8)  Nine  hundred  and  ten  millions,  three  hundred  and 
seven  thousand,  two  hundred  and  forty ;  three  hundred  and 
seven  milUons,  four  thousand  two  hundred  and  five ;  three 
hundred  and  eighty  millions,  five  hundred  and  three  thousand 
and  forty. 

(9)  Two  hundred  and  forty -three  billions,  seven  hundred 
and  fifty-nine  millions,  two  hundred  and  sixty-eight  thou- 
sand,'three  hundred  and  forty-two ;  three  hundred  and  seven 
billions,  four  hundred  and  five  millions,  six  thousand,  two 
hundred  and  seventy. 

(10)  Four  hundred  and  seventeen  trillions,  two  hundred 
and  thirty-five  billions,  six  hundred  and  eighty-two  millions, 
seven  hundred  and  nineteen  thousand,  four  hundred  and 
thirty-five  ;  two  hundred  and  three  trillions,  fifty-six  bilUons, 
three  hundred  millions,  seventy- two  thousand  and  ten. 
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\^ 

(8) 
^4) 

(6) 
(6) 
(7) 
(H) 

(9) 
(10) 

(11) 
(12) 
(18) 
(14) 
(16) 
(16) 
(17) 
(18) 


,  Ex.  (u),  p.  6. 

9;  12;  17;  19;  18;  10;  11. 
28  ;  27  ;  86  ;  88  ;  44  ;  40  ;  26  ;  84. 
67 ;  75  ;  62  ;  88  ;  74  ;  92  ;  68  ;  95. 
76 ;  22  ;  50  ;  15  ;  28  ;  61 ;  40  ;  18  ;  90  ;  78. 
107  ;  i:;0  ;  246  ;  H72  ;  608  ;  740  ;  990. 
88(5 ;  747  ;  410  ;  913  ;  750  ;  iJ84. 
818;  808;  206;  480;  512;  787. 
7845  ;  96;;7  ;  12000  ;  8400  ;  6008  ;  85040. 
6470;  'M\r,{);   8780;  1247;  4808. 
6004  ;  7022  ;  8500  ;  9047  ;  2017  ;  19402. 
70)07;  60060;  14014;  70017;  12803;  16005. 
856728 ;  640842  ;  900000  ;  800040. 
70(10000  ;  457()865  ;  75806940. 

815000000;  5040000 ;  8000700  ;  18000020;  700000002. 
815674018008  ;  85(;00000520. 
7000000000  ;  5800000600047  ;  8000000048007. 
805005004006008  ;  58000068068. 
90000()00()()009 ;  90000000000900 ;  19000000019000  • 
1000001001101. 


1. 


Ex    (iii)  p.  9. 


(1) 

(4) 

(6) 

(7) 

(8) 

(9) 
(10) 

(1) 

(4) 

(7) 

(10) 


(1) 
(4) 
(7) 
(10) 
(13) 
(16) 
(19) 


(8)    Sixij-eight. 


Twenty-seven.       (2)    Forty-nine. 

Sevfcnty-three.       (5)     Niuety-two 

One  hundred  and  forty-four. 

One  hundred  and  sixty-three. 

One  hundred  and  ninety-nine. 

Six  hundred  and  sixty-lour. 

One  thousand  eight  hundred  and  seventy-two. 

2. 
XXXVII.  (2)    LIX.  (8)    LXII. 

LXXXVII.         (5)    XCV.  (6)    CXXXIX. 

CXLV.  (8)    CLXXIX.    (9)    DCCCXLVI. 

MDCCLXIII. 


Ex.  (iv),  p.  10. 

11;  16;  20;  26.  (2)  98. 

60.  (5)  1409. 

738.  (8)  4971. 

74838.  (11)  2008. 

1671.  (14)  880. 

38633.  (17)  28206. 

208.  (20)  1163. 

12982.  (23)  106384. 


(3)  67. 

(6)  949. 

(9)  23406. 

(12)  3310. 

(16)  28493. 

(18)  18526. 

(21)  9289. 

/Q  4  \  err\c\c}r\ 


m 


▲NSWXB8. 


I  ' 

I:  )' 


25)  284271. 

28)  1848088. 

81)  8782272. 

84)  60383150. 

87  112251. 

40)  227666697. 


(1)  7. 

(4)  29. 

(7)  86. 

(10)  66. 

(18)  18)8. 
(16)  6222. 

(19)  2779. 
(22)  881. 
(25)  2042. 


(26)  1460741.,  (27)  680077891. 

(29)  1979628.  (80)  1184946. 

(82)  8476908.  (88)  799819. 

(85)  20826857.  (36)  14621298. 

(88)  764868.  (89)  1826947. 


(28)  61195. 
(81)  18467. 

1. 

9999903999. 

610. 


(34) 

^4 


(48)  619. 


Ex.  (v),  p.  14. 

(2)  8 

(5)  84. 

(8)  29. 

11)  609. 

14)  2112. 

(17)  61471. 

(20)  28828. 

(28)  46. 
(26)  6457. 

(29)  10999. 
(32)  61)028. 
(85)  999000. 
(88)  8. 

(41)  698. 


(8)  19. 

(6)  64. 

(9)  45. 

(12)  82. 

(151  4228. 

(18)  108. 

(21)  2761. 

(24)  82. 

(27)  6780. 

80)  1096. 

33)  18878402. 

36)  99900000. 
26. 
169. 


(39 


(42 


Ex.  (t!),  p.  18. 

(1)  46.        (2)  804.         (8)  490. 

(4;  870.       (5)  684.         (6)  861. 

(7)  9273.       (8)  11364.  (9)  60 ;  76 :  176 ;  226 

(10)  635;  lOlG;  1270;  1897;  2540;  8890. 

(11)  9363;  148J2;  27187;  29604;  1233600;  17269000. 

(12)  836861 ;  411719  ;  449148  ;  1871450000  ; 
2994820000000. 


(1)  845. 

(4)  1820. 

(7)  8815. 

(10)  1546999. 


Ex.  (vii),  p.  19. 

(2)  1078. 

(5)  8000, 

('•\  80086. 

(U)  7417^  •'i 

Ex.  (vui),  p.  20. 


(8)  1620. 
(6)  18734, 

(9)  93940. 
(12)  579826962. 


(1)  173432. 

(4)  872302. 

(7)  89842154. 

(10)  152847420. 

(12)  848087421509. 

(14)  8340400440. 


(2)  123904.     (8)  409354. 
(5)  2274048.    (6)  26G7640. 
(8)  61212122.    (9)  81976GG14 

(11)  68376828669. 

(13)  38871923744. 

(15)  296990965442. 
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rsQi. 

16. 

). 
m. 

17. 


402. 
000. 


226 

ODD. 


5962. 


4. 

40. 
0G14 


(16)  609486012708918. 

(18)  703004608. 

(20)  8464809888. 

(22)  61110846167. 

(24)  2426ya.')4428. 

(26)  18676555747. 


(17)  18426705851000. 

(19)  8590886740. 

(2i;  4980088124. 

(28)  1407009621. 

(26)  248166914760. 

(27)  249498696792. 


Ex.  (ix).  p.  21. 
%1)  6840.    (2)  1909680.    (2)  11211110488410(1. 


(4) 
(7) 
(10) 
(18) 
(10) 
(19) 
(22) 
(26) 


(1)8. 
(5)  14. 


226. 

(1) 

8249. 

(5) 

7569. 

(8) 

60169. 

(11) 

622521. 

(14) 

16625, 

(17) 

804867. 

(20) 

45118016. 

(28) 

961504808. 

El.  (x)  p.  21. 

576. 

4761. 

10000. 

890626. 

1881. 

108828. 

1000000. 

156690819. 


Ex.  (xi),  p.  24. 


(9)  108. 
(13)  66286. 
(17)  2104. 
(21)  66169. 
(25)  817649. 
(29)  846980r). 
(32)  6642300741. 
(36)  300071. 


(2) 

(6) 
(10) 

(14) 

(18) 
(22) 
(26) 


(8) 

1600. 

(fi) 

6184. 

(9) 

12996. 

(12) 

804609. 

(16) 

2197. 

(18) 

814489 

(21) 

16974698. 

(24) 

848918664. 

(4)  11. 

(8)  108. 

fl2)  1082. 

r.  ( 

16)  7689623 

(1)  3426. 


8.       (8)  12. 

14.      (7)  24. 

13.     (11)  628. 

241248.  (16)  468097. 

17563.   (19)  24000729.  (20)  2019. 

6678094.  (23)  4348432.  (24)  6072 

391626.  (27)  89876648.  (28)  80207 

(80)  68274625.    (81)  472804974. 

(88)  8462974281.  (84)  90807. 

(86)  29970. 

Ex.  (xii),  p.  26. 

(2)  6487.    .  (8)  64008924. 


(1)  3826. 
(4)  1749864. 


Ex.  (iiii),  p.  20. 

<2)  241987. 

(6)  1243904. 
(7)  79267440.     (8)  896647. 
(10)  444513674646.  (11)  6947544611.  (12)  8007490200467. 
(18)  2131962,  1421808,  1065981. 
(14)  310218774,  206812516,  156109887. 

II  K\     1  Qr7<7nylRni  OO      n-t  onoi\anaa       raaennn^jta 

(16)  9085784,  6816116,  6169880. 


(8)  2162668. 
(6)  600608. 

(9)  669872. 
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(17)  lo'"?sr.         122' 19275,  109083800. 

(18)  4di     -  ,v,.       ^?0860,  26063000. 

(19)  li;     '     ,   664279. 

(20)  4224^^4,  2068uS8,  'i^  04539. 

(21)  962341116,  61233&892,  561365661. 

Ex,  (xv),  p,  28. 

(1)  3,9.       (2)  2,;),  4,  8,  9, 

(4)  2,3,5,10.   (5)  2,3,4,8,0. 

(7)  2,4,8.     (3)  5. 

(10)  2,3,^5,8,9.      (11)  2,11. 


(3)  3,  5,  9,  IL 
(6)  3,6,9. 
(9)  2,3,4. 


Ex.  (xvi),  p.  29. 

(1)  2,  3,  3.     (2)  2,  2,  2,  3. 

(4)  2,  2,  2,  2,  2.  (5)  2,  2,  3,  3. 

(7)  2,3,7.     (8)  3,17. 

(10)  3,19.     (11)  2,2,3,3, 

7,  13.     (14)  3,  3,  11. 
3,  5,  7.    (17)  2,  2,  3,  3,  3 
2,  2,  3,  11.        (20) 

2,  2,  2,  2,  2,  3,  3.    (22) 

8,  5,  6,  7.         (24) 

3,  3,  3,  3,  3,  3.      (26) 


(13) 
(1«) 
(19) 

(21) 
(23) 
(25) 
(27) 
(29) 


(3)  3,  3,  3. 

(61  3,  13. 

(9)  2,  3,  3,  3; 
a2)  6,17. 
(15)  2,  2.  6.  6. 
(18)  2,2,2,2,7. 
2,  2,  2,  2,  11. 

2,  2,  2,  2,  3,  3,  3. 
'j,  6,  6,  5. 

3,  3,  6,  37. 


2,  2,  2,  2,  3,  3,  3,  3.  (28)  2,  2,  2,  2,  2,  5,  11 
2,2,2,2,2,2,2,3,3,5, 


(1)  4858. 

(4)  306892. 

(7)  3104199. 

(10)  4342356. 


(1)  2472. 

(4)  42370218. 

(7)  74232657. 

(10)  436876. 

(13)  37296. 


Ex.'^(xvu),  p.  29. 

(2)  9306. 

(5)  420077. 

(8)  1197G096. 

(11)  484822B0. 

Ex,  (xviii),  p.  30. 

(2)  452736. 

(5)  8642934. 

(8)  14287262. 

(11)  3781076. 


(3)  147474. 

(6)  1594432. 

(8)  32661000. 

(12)  10138680000. 


(3) 
(6) 
(9) 


41798082. 
42765328. 
204074. 


(12)  784978. 


(1)  94,  rem.  14. 
I'i)  18578,  rem.  17. 
(5)  105581,  rem.  36. 
17)  849.  rem.  20. 
(9)  11447,  rem.  72. 
(11)  10006,  rem.  8669. 


Ex.  (rix),  p.  31 

(2) 

(4) 
(6) 

(8) 


11860>  rem.  86. 
878,  rem.  22. 
844380,  rem.  85. 
2392.  rem.  184. 
(ioj   965316,  rem.  718! 
(12)  10000821,  rem.  1812. 
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Ex.  (xx),  p.  32. 


),  11. 


7. 


)00. 


(1)  276,  rem.  18. 

(3)  2378,  rem.  9. 

(5)  28998,  rem.  22. 

(7)  85029,  rem.  23. 

(9)  7429,  rem.  7. 

(11)  2987f535,  rem.  19. 

(13)  423,  rem.  72. 

(16)  5687,  rem.  2U7. 


(2)  36724,  rem.  11. 

(4)  20174,  rem.  18. 

(G)  21074998,  rem.  26. 

(8)  240925,  rem.  21. 

(10)  129295,  rem.  33. 

(12)  4230,  rem.  57. 

(r 


(14) 


504,  rem.  123. 


Ex.  (xxi),  p.  33. 
(1)    1.  (2)     472369.  (3)     624.  (4;     3012. 

Examination  Papers.     (Page  40.) 

a.) 

(1)  FourmJllions,  two  hundred  and  thirty-seven  thousand, 
four  hundred  and  ninety  six;  653812. 

(2)  196181.  (3)  7829. 

(4)  4253111;  15362894.   (5)  935977;  7429. 

(II.) 

(1)  25257630;  four  hundred  and  two  millions,  fifty  thou- 
sand four  hundred  and  seven.         •*■ 


(2)  16992009. 

(4)  338091,  rem.  53. 


(3)  26438313;  99914800. 
(5)  1175427;  130603. 

(III.) 


(1)     Ten  billions,  ten  millions,  two  hundred  and  one  thou- 

on^^^no  liundred    and    one;    1023001;    10011224402: 

i504o002.  ' 

fl     J?lnS^^'  ^^^^^^^^^^-  (^)  2237069,  rem.  11. 

(4)  31405999.  (6)    5226,  rem.  33. 

(IV.) 

f J!     i^o^'o  „    o   o   .  ^2)     7482229,  rem.  98. 

(3)     2,  2,  2,  7;  2,  3,  13;  2,  3,  19.     (4)     12000690. 

(5)  999899. 

(V.) 
iX\      fii529-?47f>.  rfim    .'la-lfi  /o\      aQflcoan.nooi 

(8)     2,2,2,6;  2,3,3,6;  2,3,3,7. 
(4(    xxiv;xlvii;clxxviii.        (6)     12000. 


800 


AN8WBB8. 


(1)  619161890. 

(8)  7288. 

(6)  7684  and  978. 


(1)  $269. 

(8)  262. 

(5)  $18800,  $11900,  $10500. 

(VIII.) 

(1)  7000. 

(8)  81289. 

(5)  $80. 


(VI.) 

(2)  8670844882024. 

(4)  $14641. 

(Vn.) 

(2)  72  days. 

(4)  296287. 


(2)    4501b8. 
(4)    $282. 


(2)    9999000026. 
(4)     11796  Btepe. 


(K). 

(8)  $87669. 

(5)  121000 ;  $6400. 

(X.) 


170680900742874262.    (8)     2796219. 


786543. 
Quot,  432. 


(6)    Bern,  12;  Divisor,  72: 


(1)    2. 
(6)    7. 


(1)  48. 
(6)  86. 


(2)    6. 
(7)     8. 


Bx.  (xxii),  p.  44. 

(8)     20. 
(8)     16. 


(4)     18. 
(9)     16. 


(6)    48. 
10)    8. 


(2) 
(7) 


(1)  4.      (2)  e. 


(1)    64. 

(6)     17000. 
(9)     31759. 


"^x.  (xxiii),  p.  45. 

82.  (3)  8.  (4)  8. 

98a        (8)  865.  (9)  23. 

Ex.  (xxiv),  p.  46. 

(8)  78.        (4)  29. 

Ex.  (xxv),  p.  47. 

m    2376.  (8)     2682. 

6)     86800.  (7)    28400. 


Ex.  «K</>).  p.  49. 


(10 


(6)  8468. 
(10)  2846. 


(6)  41.        (6)  87. 


(4)    9665. 
(8)     16128. 


(n     860. 
(6)     8608ft 
(9)    37720. 


m     1820. 
(6J    27824. 
(10)     228160. 


(8)     288. 
i7)     6670. 


iA\     5040. 
(8)    2840. 
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ExamvnaUon  Papers.     (Page  49). 

(1)     8828.  (2)    35  times.  (8)    44496  rails. 

(4)    7.  (6)     84,  86  and  182. 

(U.) 

(2)  Bags  of  1,  2,  or  8  bu.  each  ;  bins  of  800,  150,  or  200 
bu.    After  bins  insert  holding  an  exact  number  of  bushels. 

(8)  $1660.  (4)     60min.  (5)    982832. 

(in.) 

(1)  1,  2,  8,  4,  5,  6,  8,  9,  10,  12,  15,  18,  20,  24,  26,  80,  86, 
40,  45,  60,  60,  72,  76,  90,  100,  120,  150,  180,  200,  225,  800. 
380,  460,  600,  900,  1800. 

(2)  29. 

(8)  8891  and  2699  are  prime ;  14787  and  1477  are  com- 
posite. 

(4)  60  hours  ;  A,  800  mi.  ;  B,  240  mi.  ;  C,  180  mi. 
(6).  40  grains. 

(IV.) 

(8)    9Jmi.  (4)    70660. 


(2)    208, 

(5)    24  firkins. 


(V.) 


(1)    A 
(6) 


7 


(2) 
(7) 


(4)    i  (5)    I 

(9)  n\     (10)  It 


(2)    60.        (8)    8  and  6.        (4)    44  times ;  9284  trees. 
(6)    8866000. 

Ex.  (xxvii),  p.  64. 

A  (8)    i 

U  (8)  tVt 

Ex.  (xxviii),  p.  66. 

(I)  n>n    (2)  n^H^n    o)  uim^VA 
(4)  m>iu^^,^\^    (5)  m^m^m^m 

(6)    M.  U^  U>  U         (7)    T^(r,  yWtr,  lU^,  tUjf 

Ex.  (xxix),  p.  66. 
The  fractions  are  arranged  in  descending  order, 
(i)    T.  A.  f  (2)     hhU  (8)    M.  TT.  7T 

WA.U.A         (5)7'3.TVi*  (6)    A.  rV.A 
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Ex.  (xxx),  p.  66. 


(1)  n 

(6)    U 


T5-(J 


(1) 

(6)  ^W 


(1) 

(6)  j\\\ 


5 


(1)  t 
(6)  n 


(2) 
(7) 

(2) 
(7) 

(2) 

(7) 

(2) 
(7) 


u    (3)  n 
Tiu  (8)  nn 

(4) 
(9) 

Ex.  (xxxi),  p.  57. 

/A         (3)  t1^ 
AW      (8)  ^h 

(4) 
(9) 

Ex.  (xxxii),  p.  59. 

135            /Q\       2 
12  8  7              /Q\       ,T  2 

(4) 

(9) 

Ex.  (xxxiii),  p.  60. 

f           (3)    A 
f?          (8)    f 

(4) 
(9) 

."5  8 
2  23  1 


4S 
TTJT 
107  0 


98 

ftO 
5  ¥3- 


1  2 
20 


(5) 


I  2/J 

I3e 


(5) 


(6) 


(5) 


1 

75  J! 


9 


3 
T 


(1)   V 

(6)  42-7 


TIT 


(1)    ly^A 
(6)    48| 

(9)    88/, 


(1)     273 
(6)     q. 


(1) 
(6)     31 


1 


(1)     lA 
(6)     lyV 

(9)   an 


Ex.  (xxxiv),  p.  61. 

(2)     ^F  (3)     n-V' 

(6)  3AVV  (7)  31,Vt 

Ex,  (xxxv),  p.  62. 


(2) 

(6) 

(10) 

(2) 
(6) 


n 

1786 

2A 


(3)   HVA 

(7) 
(11) 


8f^ 


Ex.  (xxxvi),  p.  63. 
744        (3)     718| 


n 


4  (7) 

Ex.  (\xxvii),  p.  64. 


173019 
1000 


(4) 


(8)     92865 


(4) 

(8) 

(12) 

(4) 
(8) 


66» 
12A'V^3 

163 


1  6 

73- 


26. 


(2)     Th            (3) 
((5)     142|          (7) 

A 

83501- 

(4) 
(8) 

5  4^0 

66. 

Ex.  (xxxviii),  p. 

67. 

(2)     T,VV             (3) 
(6)     U             (7J 

if 

n 

(4) 
(8) 

ill 

, 


(10) 


1  2 


I  2/5 
13<i 


. 


Ex.  (xxxix),  p.  68. 

0\J0 

(1) 

H 

(2) 

A        (8)   lA 

(4)     ^ 

(5) 

637 

(«) 

1              (7)     «|f 

(8)     20|on. 

(9) 

1  1 1 

(10) 

HI      (11)  7^v 

Ex.  (xl),  p.  68. 

(12)     £- 

(1) 

143 

<:2)  i.vi^ 

(8) 

i-6§ 

(4) 

13    n 

,8. 

(5)     4| 

(6) 

IIU,  20. 

(7) 

1  5       1 

(8)     3. 

(9) 

H 

(10) 

3. 

(11)     10|^f- 

(12) 

i|.  U 

(13) 

3       7 
¥'  ?T 

(14)     §t|,l| 

(15) 

1  3 

(16) 

6,  18. 

(17)     66. 

(18) 

14  42 

(19) 

7  5 

TT 

(20)     1. 

(21) 

1 
IT 

(22) 

220 
377 

(23)    2. 

Examination  Papers.     (Pi 

ige  71.) 

(I.) 

(2) 

$49*. 

(3) 

5AV-     (4)     113860. 
(II.) 

(5) 

3?5  and  f^. 

(2) 

2  3     2  9 

tV>  A-       (3)       T%. 

(5) 

Ship,    $24000; 

Cargo,  $36000. 


(2) 


$18|. 


(4) 


473 
1  8  507' 


(III). 

(5) 
(IV.) 


A,  20;  B,  48;  0,84. 


(2)     tW 
Harness,  $25. 


(2) 

(4) 


(2) 


q2  2 
037- 

$180. 


(3)    34fV.     (4;   Horse,  $120;  Carriage,  $105; 
(6)     A,  $4334 ;  B,  $1474  ;  C,  $3080. 

(V.) 

(3)  $2015  ;  466  sheep  ;  390  calves  ;  806  pigs. 
(5)  18  ft.  ^^ 


3         8         7 
1T>  rST'  15 


H^  ft. 


(2) 
(4) 


(VI.) 

(3)     1.     (4)     $40.     (6) 

(VII.) 

$1338L;    ^\.  (3)     1000000. 

30  min ;  A,  6  times ;  B,  5  times :  C.  4  times. 
5_ .  n      10    •  rk     1 


B, 


C 


liS>    ^>   TJT  >    ^>    7T 


D. 


(5) 
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(VIII.) 


.(2)   :;A. 


(8)    86.      (4) 

8600  rods  ;  8000  rods.  (6)    262. 

Ex.  (xli),  p.  76. 


80   min. ;  4500  rode  ; 


(1) 
(5) 

(9) 
(18) 


130001 


3fi00 

•4679. 


(2) 

(6) 

(10) 

(14) 


^M- 


10  0  0  0  1 
1000 

•008.        (16) 


(8) 

(7) 

(11) 


i 

20847 


i 
V 

•9 

172-96 
(17)     -026679.(18)     8-26798.(19)     -0019. 

Ex.  (xUi),  p.  78. 

(1)    '7.  (2)     -2464.  (8)     -0012. 

(6)    8741-2062 


(4) 

(8) 

(12) 

(16) 


200 

-87. 
•0000069. 


(4) 
(7) 


758-279882. 
6964-72672. 


(5) 
(8) 


886-260863. 
970-17047. 


(1)    61-211. 
(5)     -0607. 
(8)    -004886. 


(1)    85-26. 
(4)     -00041688. 


(4)    -001 


(7)  14977-92625425 

(9)  -057746898828045. 

(11)  ^00984126.  (12) 

(14)  -15205806.  (16) 

(17)  160-0626. 


Ex.  (xliii),  p.  79. 

(2)    1-548.         (8)    48-2298. 
(6)    579-1274.    (7)     -0000014. 
(9)    9-9998.      (10)     -00101. 

Ex.  (xHv),  p.  81. 

(2)    18-9326.  (8)    -100346. 

(5)     12-08980482.         (6)     -9. 


(8)     -0000465181. 
(10)    208-176662750726562. 
l^Ol.  (18)     -00031304. 

•1009981674.    (16)    20-670824 


Ex.    (xlv),  p,  86. 


(1)  12.        (2) 

(4)  12700.      (5) 

(7)  480.       (8) 

10)  98-476.    (11) 

18)  -0000771039.  (14) 

(16)  2469300000.  (17) 

(19)  1290.      (20) 
(28) 


(22)  76.871. 


(1)  28.28126. 
(4)  88086-448... 


14400. 

43-078. 

147. 

-0066839. 

299846000. 

8596. 

8-69. 

906741000. 


(8)  -0018. 
(6)  10000. 

(9)  -0000002004. 
(12)  876640000. 
(15)  -20162. 

(18)  -00000029. 

(21)  467-61. 


Ex.  (xlvi),  p.  87. 

(2)     1-119296876. 
(6)     -00192. 


(8i 
(6i 


8-4608. 
•O0i6l786. 
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El.  (xlTii),  p.  87. 

1)  26-654876.  (2)  •0010902476. 

4J  -00001614.  (6)  176.08099876. 

(7)  164468-75.  (8)  26000000. 

(10)  -0000006006006. 


(8)  14498-8. 
(6)    -0000926. 

(9)  -00001. 


18478-260. 
8668146-964. 


Ex.  (xlviii),  p.  88. 

(2)     -249. 
(6)     -096. 

Ex.  (xlix),  p.92. 


(8) 
(6) 


(1)     -85.  (2)     -44.  (8) 

(6)     -OOi.  (6)     -02489.       (7) 

(9)     -01286.     (10)     2.846. 

Ex.  (1),  p.  96. 


867142. 
-628809. 


•092. 
82714-286. 


(4)    -01. 
(8)     -216. 


(1)  -09484. 

(4)  235-ia4. 

(7)  -0374. 

(10)  -928. 


(2)     -002621. 
26-88702. 
426-104. 


(8)  166-6996. 
(6)    1-611. 

(9)  170-3367. 


9 


(1) 

(5)    tAi 


(1)  m 

(6)  es^Arr 

(1)  16-8480. 

(4)  -02067249 

(7)  m 


(2) 

(6) 


Ex.  (U),  p.  96. 
(8) 


T*^         (7)    TTfrr 


(4) 
(8) 


347 
TTTT 


ih 


TITTT 


(Ex.  (lii),  p.  97. 
(2)     in^  (8)    411 

(6)    lUU        (7)     mU 
Ex.  (liu),  p.  99. 
(2)    20-61662026. 
(6)    20III 
(8)    ih\ 


(4)    M 


(8)    1-7780052. 
(6) 


13 


fhsamination  Papers.    (Tage  99.) 

(I.) 
(8)    iBt.      (4)  268  times ;  i.       (6)  -0000012  and  -0000018. 


( 

(4)  V 


1^    -9-        77         18  2  0       SI 
"/    7!7>    liOO>   a¥TJ»»3¥U 


(II.) 


y^}  flji4.»0.        (8)  3-716. 
(6)  -7142. 
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(III.) 

(2)  $816f .   (8)  18 ;  $8000.   (4)  $282|. 

(IV.) 


(6) 


13300 
9009 


(2)021.60.  (3)425.  (4)4000004-00000010000090007; 
Seventy-four  millions,  three  hundred  and  oIa,  and  sixty 
millions  and  seven  trillionths.  (6)  82^  yd. 

(V.) 

(2)    irfllilii  (8)    10-6  miles.  (4)    18  ff 

(5)    A,  $192.28i ;  B,  $145.68^ ;  G,  0110.94^. 

(VI.) 
(4)    8-141692. 

Ex.   (Iv),  p.  106. 


(8)  $m- 


(6)    -00097061. 


(1)  14. 

(6)  297. 

(9)  440. 

(18)  23466. 

(17)  6678. 


41. 

26* 
(9)    210  76. 


23.  (8)  82. 

845.  (7)  827. 

885.  (11)  6031. 

72600.  (16)  2081. 


(2) 

(6) 
(10) 

(14)        ^ 
(18)    437962. 

Ex.  (Ivi),  p.  106. 

(2)    16-79. 
(6)    -027. 
(10)    137-66. 

Ex.  (Ivii),  p.  107. 


(8)    -95. 
(7)     181- 


(4)  75. 

(8)  867. 

(12)  4698. 

(16)  789000. 


(4)    -61. 
31      (8)    1-001. 


(1)    4-4721.       (2)    6-4772.        (8)    -9486. 
^6)    -4110.        (6)     -1264.  (7)     -0262. 

(9)    4-0806.    (10)     -9999.  (11)     -6026. 


(4i) 

M 
(12) 


•8478. 
•0847. 
6-4888. 


e 

T 


(1) 

(5) 

(9)    8i 
(13)     -7906. 
(17)    8-7649. 


(1)     16. 

6)     86. 


Ex.  (Iviii),  p.  108. 

(2)    A  (8)  U 

(6)    2i  (7)  2f 

(10)    6i  (11)  4 

•6464. 


(4)  U 
(8)  li 
(12) 


(14)     -6464.         {IP)    2-6298.  (16)    8-0822. 

Ex.  (lix),p.  110. 

(2)     82. 

(f      - 


9)    86. 


(lo: 


)     64. 
1)    99. 


(8)     42. 

(7)     84: 

(11)    89. 


(4)    79. 

j8i    y3. 

(12)  .  68. 
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Ex.  (Ix),  p.  119. 


(1)  240. 

(5)  128. 

(9)  256. 

(13)  686. 

(17)  4068. 


(1)  .78. 

(6)  ^ 

(9)  8-820. 

(18)  -908. 


681. 

179. 
(10)  679*. 
(14)  708. 
(18)  8765. 


807. 
463. 


(8) 

b) 

<11)  4)8. 
(16)  888. 


(4)  670. 

(8)  108. 

(12)  607. 

(16)  512. 


Ex.  (Ixi),  p.  113. 


(2)  -864. 

(6)  l| 

(10)  -495. 

)  -698. 


(14 


(8)  8002.  (4)  H 

(7)  7|  (8)  1-709. 

(11)  2-616.  (12)  -822. 

(16)  1-966.  (16)  1-478. 


Ex.  (Ixii),  p.  118. 


s 


27. 
54. 


(2)  45. 
(6)  81. 


(8)  6-3.    (4)  18. 


Ex.  (Ixiii),  p.  117. 


(2)  108  ;  270  ;  615  ;  846. 

^8)  8466 ;  4800 ;  2762 ;  16585.  (4)  72  ;  58  ;  94  ;  106  ;  168. 


(1)  13 ;  80 ;  86 ;  47. 

^8)  8466 ;  4800 ;  276J 

(6)  960 ;  1228 ;  4268 ;  14087.  (6)  41880 ;  108870  ;  806978. 


Ex.  (Ixiy),  p.  118. 


(1)  14H 

(4)  7«.  6^ 
(7)    "     ' 


£i.  6$.  Hd. 


(2)  4S^.  (8)  49id. 

(6)  9».  IW.  (6)  16».  6^. 

(8)  £891. 19s.  4id.  (9)  ^6564.  19*.  7(1. 

Ex.  (Ixy),  p.  120. 

(2)  £81.  8».  Od.      (8)  £82.  I65.  2d. 
(5) - 


(1)  £21. 15«.  Id. 

(4)  £81.  12».  9d.      (5)  £28.  18a.  8Jd.  (6)  £88.  18«.  4Jd. 

(7)  £82.  9«.  8H       (8)  £82.  63.  6d.      (9)  £169.  5a.  Id. 
(10)  £181.18».6d.    (11)  £240.  19«.  7d.  (12)  £168.  11». 
(18)  £200.  17».  Hid.  (14)  £220.  6«.  did. 

(15)  £8602. 17«.  6d. 


(») 


£86.  ds.  6d. 

£8. 18«.  lid. 

14*.  lid. 

l|d. 

£86108.  17«.  6jd. 


Ex.  OxTi),  p.  122. 

(2) 
(4) 
(6) 

(8) 
(10) 


£28.  08.  lOd. 
£288.  17s.  lOid. 
£1.  16a.  7M. 
£1519.  12a.  d^d. 
£1219. 19«.  lOid. 
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(1)   ;fil.  9«. 

(4)  £8.  68.  6d. 
(7)  £22.  14s.  8d. 
(10)  £5.  18s.  l^d. 

(18)  £111.  6.'.  8d. 
(16)  £104.  12s. 

(19)  £8.  14s.  8d. 
(22)  £89  7s.  6d. 


Ex.  (Ixvii),  p.  128. 

(2)  68.  lOd. 

(5)  18«.  8d. 

(8)  £14.  lis. 
(11)  £21.  12s. 
(14)  £6.  18s.  l^d. 
(17)  £5.  12s.  6d. 
(20)  £48. 

Ex.  (Ixyiii),  p.  120. 


8s.  9(2. 
£1.  2s  Id. 
(9)  £12.  6«. 
(12)  £15.  16«. 


(8) 
(6) 

I 

0  , 

(15)  £122.  9s.  id. 
(18)  £8.  Os.  lOid. 
(21)  £86.  6«. 


(1)  £6.  lOs.  ed. 

(8)  £8.  12s.  6H 

(6)  £29.  18s.  Ad. 

(7)  £167.  19s.  2i. 

(9)  £6189.  6s.  7id. 
(11)  £8615.  8s.  9d. 


(2) 
(4) 
(6) 

(8) 
(10) 


£24.  9s.  lyi. 
£5. 18s.  4d. 
£84.  Is.  7^d. 
£16212.  12s.  6d. 
£6022.  Os.  7id. 


I  Ex    (lxix),p.  127. 

I.    (1)  7s.  lOid.        (2)  £6.  12s.  6d. 

(4)  £8.  19s.  4d.    (5)  12s.  8^d. 
II.     (1)  £1.  16s.  6id. 
(4)  2s.  4d. 

III.    (1)  £1.  8s.  2d. 
(4)  £4.  4s.  did. 


hd. 


(2)  4s.  8d. 
(6)  Is.  6ii. 

(2)  8s.  4id. 
(6)  6s.  Aid. 

Ex.  (Ixx),  p.  127. 


(1)  100. 
(6)  281. 


(2)  22. 
(6)  10. 


(8)  42. 


(8)  18s.  7id, 
(6)  £1.  17s. 

(8)  6s.  6d. 
(6)  19s.  lOd. 

(8)  £1.  4s.  lOid. 
(6)  £1.  8s.  9iJd. 


(4)  79. 


Ex.  (Ixxi),  p.  128. 


(1)  3s.  6id.  (2)  4s.  6^d.  (8)  6s.  6^ 

(4)  Is.  (5)  Is.  9id.  (6)  £24.  16s.  8d. 

(7)  10s.  6d.  (8)  14s.  8d.  (9)  £18.  6s.  6d. 

(10)  £48.  Is.  4fd.  (11)  £77.  58.         (12)  £1.  16s.  O^d. 

(18)  £8.  83.  3id.  (14)  £8.  12s.  Id. 

Ex.  (Ixxii),  p.  129. 


a)  £1412.  lis.  Sd. 
(8)  £28299.  Is.  lOd. 
(6)  £18878.  Is.  6d. 


(2)  £8226.  Os.  6d. 
(4)  £81282.  8s.  6d. 
(6)  £27877.  18s.  8d. 


(1) 

(2) 
(8) 

(4) 

(6) 

(6) 

(8) 

(10) 

(11) 
(12) 
(14) 
(16) 

(17) 
(18) 
(19) 


AN8WBBS. 

Ex.  (Ixxiii),  p.  180. 

22646  seo.  ;  eiLisec. 
107020800  sec. ;  644824  min. 
88  da.  17  hr.  27  min. ;  6  hr.  82  min.  66  seo. 
8  da.  14  br.  18  min.  12  seo. ; 
0  wk.  2  da.  0  hr.  24  min.  66  seo. 

161. 
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118  ;  161 ;  286  ;  120  ; 

76  hr.  84  min  86  sec. 
26  wk.  2  da.  2  hr. 

77  hr.  8  min.  41  seo. 
260  da.  28  hr.  1  min. 
2  hr.  64  min.  48  sec. 
6  da.  22  hr. 

1  yr.  881  da.  21  hr. 
6  da.  9  hr.  86  min.  46  seo. 

468  hr.  86  min.  6  seo. ;  740  hr.  46  min.  67  seo. 

2  da.  6  hr.  14  min.  ;  12  min.  17  sec. 

Ex.  (Ixxiv),  p.  132. 


(7)  186  da.  1  hr.  42  min. 
(9)  22  yr.  293  da.  1  hr. 

18  860. 

(18)  88  da.  17  hr.  47  min. 
(15)  298  da.  21  hr. 


(1)  132  in.  ;  28166  ft.       (2)  446418  in. ;  6499  in. 

(8)  18618  po.  8^  yd. ;  306  fur.  0  po.  4  yd.  2  ft.  6  in. 
(4)  187  mi.  86  po.  8  yd.  1  ft.  ; 

1809  mi.  4  fur.  82  po.  4  yd.  2  ft.  8  in. 

(6)  107  yd.  1  ft.  8  in.       (6)  154  mi.  2  fur.  20  po. 

(7)  28  fur.  21  po.  4}  yd.     (8)  76  yd.  8  in. 

(9)  60  mi.  2  fur.  85  po.     (10)  85  p.  8  yd. 

(11)  87  yd.  8  in.  ;  932  mi.  1  fur.  81  po. 

(12)  1868  po.  8  yd. ;  1783  mi.  8  fur.  5  po.  1  yd. 
(18)  6  yd.  1  ft.  2  in. ;  6  fur.  6^^  po. 

(14)  2  yd  1  ft.  6i  in. ;  1  fur.  29i|  po. 


Ex.  (Ixxv),  p.  134. 


(1)  86761875  sq.  in.       (2)  44425044  sq.  in. 

(3)  1210000  sq.  yd.  ;  94608  sq.  in. 

(4)  4  sq.  yd.  65  sq.  in. ;  8  ac.  28  po.  9  sq.  yd. 
(6)  1148 po.  2 sq.  yd. ;  14 po.  lO sq.  yd.  Tsq,  ft.  110 sq. 
(6)  284  ao.  2  ro.  26  p.  ^ 


(6)  284  ao.  2  ro.  26  p. 

(7)  163  sq.  yd.  7  sq.  ft.  91  sq.  in. 

(8)  112  ac.  8  ro.  88  po.  15^  sq.  yd. 

(9)  27  ac.  2  ro.  86  po. 


\<J)  .a..l.M     OlXl%     %f     M.\Jt     t/LT     IJ\J9     •■•v^     DU*       VI 

(9)  27  ac.  2  ro.  86  po. 

(10)  6  sq.  yd.  8  sq.  ft.  129  sq.  in. 

(11)  1  ao.  2  ro.  16  po.      (12) 
(18)  6  sq.  yd.  7  sq.  ft.  22  sq.  in. 
(14)  66  ac.  8  ro.  86  po. 

(16)  88  ao.  2  ro. ;  931  ac.  8  ro.  9  j 

(16)  1  ro.  18  po. ;  1  ro.  27  po. 


8  ac.  1  ro.  80  pol 


^-**«^ 


MO 


(I) 

m 

(8) 
(4) 
(0) 
(6) 
(7) 
(8) 

k 

(10 


(11) 


AMeWBBf. 

Bi.  (Ixzvi),  p.  185. 

202  cub.  ft. ;  1176188  oub.  in. ;  664658  oub  in. 

48  cub.  ft.  21  oub  in. ;  9  oub.  yd.  11  oub.  ft.  872  oub.  in. 

244944  oub.  in. ;  149904  oub.  in. 

270  cub.  yd.  26  oub.  ft.  1148  oub.  in. 

195  oub.  yd.  8  oub.  ft.  298  oub.  in. 

8558  oub.  yd.  10  oub.  ft.  284  oub.  in. 

8  oub.  yd.  20  oub  ft.  1545  oub.  in. 

8  oub.  yd.  1684  oub  in. 

27  oub.  yd.  7  cub.  ft.  1472  oub.  in. 

707  oub.  yd.  1828  oub.  in. ; 

2812  oub.  vd.  17  oub.  ft.  618  oub.  in. 

6  oub.  yd.  14  oub.  ft.  1 029  oub.  in. ;  8  oub.  yd,  24  oub.  in. 

Ex.  (luTii).  p.  186. 


1)  69  ptfl.  ;  109792  pti. 

|2)  8  qr.  2  bus.  1  gall.  2  pt. ;  47  qr.  4  bus.  8  pk.  1  gall. 

*8)  41  gall.  1  pt.      (4)  20  bus.  1  pk.  1  gaU. 

[6)  197  qr.  8  bus.  "         (6)  2  qt.  1  pt. 

7)  8  pk.  1  gall.       (8)  6  qr.  7  bus.  8  pk. 

842  qr.  4  bus.  2  pk. ;  1116  qr.  4  bus.  1  pk. 

8  qt.  1  pt.  ;  8  qr.  8  pk. 

I*.  /i..^:]\  »  lorr 


Bz.  (lzzyiU),p.l87. 


(3) 

(8) 

(4) 

(5) 

(6) 

(8) 

(10) 

(12) 

(18) 

(14) 

(16) 


X2960  gr.   (2)  1680  dwt. ;  8420  dwt. ;  6185  dwt. 
22258  gr.  ;  42668  gr. 

6  oz.  11  dwt.  1  gr. ;  7  lb.  4  oz.  18  dwt. 

12  lb.  6  oz.  19  dwt.  18  gr. ;  18  lb.  6  oz.  6  dwt. 
74  lb.  7  oz.  (7)  80  oz.  4  dwt.  9  gr. 

87  lb.  7  oz.  12  dwt.  18  gr.  (9)  8  oz.  4  dwt.  21  gr. 

7  lb.  9  oz.  18  dwt.      (11)  9  oz.  12  dwt.  28  gr. 
89  lb.  5  oz.  8  dwt. ;  141  lb.  7  oz.  19  dwt. 

401  oz.  J  dwt.  11  gr. ;  148  lb.  9  oz.  6  dwt.  21  gr. 
2  lb.  12  dwt. ;  6  oz.  6  dwt.  llf  gr. 
6  dwt.  8  gr. ;  2  oz.  19  dwt.  20  gr. 

Ex.  (Izxix),  p.  138. 


(1)  17600  oz. ;  4852  dr. ;  10000  lbs. 

(2)  208200  oz. ;  80050  lbs. 
8)  78416  dr. ;  7507  lbs. 
^4)  2  cwt.  8  qrs.  22  lbs.  11  oz ;  1  ton  17  cwt.  1  qr. 


I 


ANSWERS. 
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oub.  in. 


oub.in* 


(5) 

(6)  68  lb.  12  oz.  1  dr. 

(8)  88  cwt.  2  qr.  14  lbs. 
(10)  - 
(12) 
(14) 
(Ifi) 
(16) 
(17) 
(18) 


4  cwt.  2  qrs.  14  Ibe.  8  oz. ;  9  cwt.  2  qrs.  16  lbs.  16 
14  drs. 

(7)  45  qr.  19  lbs.  16  oz. 

(9)  2  lb.  1  oz.  9  dr. 
2  qr.  22  lb.  8  oz.     (U)  1  cwt.  1  qr.  11  lbs. 
7t.  19  cwt.  8  qr.      (18)  8  lbs. 
84t.  18  cwt.  1  qr.  18  lbs. 
120  cwt.  67  lbs.  2  oz. ;  187  cwt.  66  Iha. 
166  cwt.  1  qr.  16  lbs.  ;  890  oz.  18  dr. 
1  cwt,  21  lbs.  8  oz. ;  16  cwt.  1  qr.  18  lbs.  2  oz. 
1  qr.  14  IJ  oz. ;  2t.  8  cwt.  8  qr.  6^^  lbs. 


oz. 


gaU. 


Et.  (Ixxx),  p.  139. 

(1)  18  cwt.  1  qr.  2^^  lb.     (2)  18  lb.  14  oz.  12  dr. 

(8)  80  mi.  1  fur.  22  po.     (4)  679  yd.  1  ft.  6  in. 

(5)  166  ac.  3  ro.  82  po.     (6)  757  ao.  2  ro.  12  po. 

(7)  78  sq.  yd.  7  sq.  ft.  6  sq.  in. 

Ex.  (Ixxxi),  p.  139. 


35dwt. 


9gr. 
21  gr. 
,  28  gr. 


n.    IV- 


(1) 

2  cwt.  4  lb. 

2) 
(4) 

10  oz 

.  6dr 

(8) 

1  mi. 

6  fur. 

8  po. 

8  yd. 

6  in. 

(6) 

6  ao. 

8ro. ' 

I  po. 

(Q) 

1  ao. 

8ro.  8 

po. 

(7) 

6  sq. 

yd.  7 

sq.  ft. 

87  sq. 

in. 

Ex 

(Ixxxii).  p. 

140. 

(1)  18s.  4d. ;  £1.  lis.  3rf. ;  £2.  10s.  9cZ. 

(2)  6  fur.  16  po. ;  80  po. ;  3  qr.  8^  lb. 

(8)  ^152.  lis.  Oid. ;  ^1.  18s.  9d.  ;  2  mi.  2  fur. 
(4)  ^514.  16s.  ;  15s.  9d.  (5)  £1.  2s.  10|d. 

(6)  18s.  Gd.  (7)  9  ao.  2  ro.  13i  po. 

(8)  16  da.  8  hr.  86  min.  (9)  2  fur  87  yd.  ij  in. 

(10)  4  cwt.  2  qrs.  11  lbs.  10^  oz. 


(1) 
(9) 


<1 

(8) 

(5) 
(7) 
(9) 


3 
TT 


12s.  ed. 
2-8486d. 
12  dr. 
Is.  6d. 
4s.  2cl. 


(2) 

(6) 

(10) 


Ex.  (Ixxxiii),  p.  141. 

224 


(8) 

(7) 

(11) 

Ex.  (Ixxxiv),  p.  144 


5 

s 
I 

7 


1  1 

8880 
1  7 


(4) 

(8) 

(12) 


■ffi 


'^4 


i^i^Vt 


187 
TTTT 


(2)  ;ei6.  63.  6d. 

(4)  8  qr.  18  lb.  12  oz. 

(6)  ^616.  Os.  Gd. 

(8)  £2.  16s.  9-375d. 

(10)  ±'2.  10s.  ■{•Gd. 
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(in  221b.6foz.  (12;  ^67.  16».  2^. 

(18)  4  tons  16  cwt.  17.4  lb.  (14)  .626.  17«.  lOUd. 

(16)  £2.6s.9-8d.  (16)  168. 7d. 

(17)  jei.  14».  8d. 

Ex.  (Ixxxv).  p.  145. 


(1)  -8286 

(4)  -43. 

(7)  2-64. 

(10)  1-4818. 

(18)  2-445916. 


(2)  -002088. 

(5)  14-49. 

(8)  1-882890626. 

(11)  -3. 

(14)  -6681. . . . 


(8)  -1876. 
(6)  -24. 

(9)  -0027. 
(12)  -00091876. 
(16)  -1406 


Examination  Peters.     (Page  146.) 
I. 

(1)  866e<V.        (2)  8413  d.  9  hr.        (8)  8  d.  2  hrs.  20  min. 

(6)  191. 

H. 

(2)  18ilH.     (8)  49  min.  past  1  P.M. ;  149f  mi. 
(4)  19  mi.  1464H  yds.     (6)  28160. 

III. 

(2)  8600 ;  £7.  10».  (8)  ^  8  a.  1  r.  20  p.  21  yd.  77f  in.; 
^  6  a.  8  r.  1  p.  11  yd.  7  ft.  118?  in. ;  (7  7  a.  2r.  16  p.  17  yd. 
1  ft.  29f  in.  (4)  29  yds.  (6)  16 1.  4  cwt. ;  10  cwt.  8  qrs,  6  lbs. 

IV. 

(1)  $11,874.     (2)  259  bus.  2  pk.  1  gal.  li}|  pt. 

(8)  41  bus.  8  pks.  2?  qts.  (4)  47  bags.  (6)  $96.98 

V. 

(1)  Loses  $2.    (2)  18112  cents.     (3)  20  grs.  is  largest  weight 
(4)  12  t.  7  cwt.  8  qrs.  16' 67  lbs.        (6)  260  lbs. 

Ex<  (Ixxxvi),  p.  150. 

(1)  £8061.  7«.  8fd.  (2)  ^6022.  Os.  7^d. 

-(8)  ^6168.  2s.  8id.  (4)  £58761.  16«.  lOd. 

(5)  ^88720.  19s.  6id.  16)  M1S86:  16s.  7d. 

(7)  ^169667.  17s.  ll^d.  (8)  £1164.  9s.  9d. 

(9)  £889.  10s.  7K  (10)  £1467.  Os.  O^d, 


0 

0 


0 


v» 
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Ex.  (Ixxxvu),  p.  16L 


(1)  ^281.  Os.  Q\l^d. 

(8)  ^626.  IBs.  6d. 
(5)  £805.  9s.  l^rf. 
(7)  MS.  6s.  5id. 

(9)  ilSll.  16s.  Iffd. 


(2)  £50.  14s.  4^-^d. 

(4)  £496.  2s.  l^jfd. 

(6)  £8127.  Os.  7H 

(8)  £10e8.  Is    6H. 

(10)  £839.  35s.  8}jjd. 


(1)     $1690. 
(4)    ^74.14*. 


(1)  6. 

(4)  26. 

(7)  $3240. 

(10)  64  da>s. 

(18)  09.16. 


(1)  $7888.38i. 

(4)  r^^. 

(7)  286f^. 

(10)  The  first. 


a)  480. 
(4)  4000. 
(7)  $360. 
(10)  $78.60. 

(18)  6  weeks. 
(16)  4  days. 

(19)  84  acres. 
(22)  660. 


(1)  di  hr. 
(4)  2fmin. 
(7)  18  days. 


Ex.  (Ixxxviii),  p.  153. 

(2)     $10.  98^. 
(5)     $108.70. 


(3)     0164.74. 


Ex.  (Ixxxix),  p.  166. 


(2)  H, 

(6)  15027y. 

(8)  14xV 

(11)  20  cents. 

(14)  $14-40 


(8)  $47776. 
(6)  208  mi. 

(9)  £81.  105. 
(12)  0408*. 

(16)  £18.  16s.  7|fi. 


Ex.  (xc),  p.  167. 

(2)     $50400. 

(5)  27  min. 
(8)    $400. 

(11)    22i  owt. 

Ex.  (xci)  p.  158. 

(2)  $1152. 

(6)  $10.52. 

(8)  16. 
(11)  27  laborers. 
(14)  $396. 
(17)  1551  qr. 
(20)  10  days. 
(28)  £120. 

Ex.  (xcii)  p.  161. 

(2)  18t^  hr. 

(6)  10  days. 

(8)  n- 


(8)  18A. 
(6)    01182.  12i. 

(9)  £1.  17s.  4.128cJ. 


(8)  11268. 
(6)  $54.61i. 

(9)  20. 
(12)  76  burners. 
(16)  7  weeks. 
(18)  6^  weeks. 
(21)  2  days. 


(8)  2U  days, 
(6)  4'hr. 
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Ex.  (xoiii)  p.  168. 

(1)  21^i  min.  past  4.  (2)  82^^  min.  past  6. 

(C)  49tV  niin*  past  9. 

(4)  ^A  ^^^'  ftJid  38  ^  min.  past  4. 

(5)  •21t8j  min.  and  64^  min.  past  7. 

(6)  IoIt  min.  and  48-^  min.  past  11. 

(7)  88fV  min.  past  1.  (8)  54j\  min.  past  4. 
(9)  104i  min.  past  8. 

Examination  Papers.    (Page  164.) 

(1)  1800  lbs.   (2)  $18860.   (8)  926.40.   (4)  $1042.40. 
(6)  ^615. 

(H.) 

(1)  $0.029t^V   (2)  $269. 83i   (8)  02408.40.   (4)  800. 
(6)  824  days. 


n 


(in.) 


(l)^8da>s.  (2)  1200  men.  (8)  85  days.  (4)  88idays; 
|.    (6)  60  min. 

(IV.) 

(1)  24  days.  (2)  860  days.  (8)  60  mi.  from  A's  starting 
point ;  6  his.  and  16  hrs.  from  starting.  (4)  At  10  hrs.  15 
min.  a.  m.  on  Satarday,  the  watch  is  5  min.  86|^  seo.  too 
slow.     (5)  lOj^  min.  too  slow,  and  IOttj-  min.  too  fast. 

(V.) 

(1)  52  days.    (2)  10  hrs.     (8)  A  in  9|  hrs. :  B  in  6^  hrs. 

(4)  8  hr.  54}  min.  p.  m.     (5)  ^  more. 

Ex.  (xoiv),  p.  169. 

(1)  $825.        (2)  $1160.      (8)  $1215.        (4)  $4689. 

(5)  $96.70.     (6)  »166.       (7)  $164.02^.  (8)  ^4.9a.2H»Sd. 


(1)  4^^  per  cent. 

(4)  $876. 

(7)  12|  years, 
(lOJ  4,\Tgiet  oGoi, 
(18)  6  per  cent. 


£x.  (xov).  p.  171. 

(2)  6J  years. 
(6)  20  years. 
rS)  6  ner  cent. 


(3)  $1250. 

(6)  6^  per  cent. 

(9)  97  davs. 

(11)  9if  per  cent.      (12)  Gained  $60. 

(14)  $600;  18iyrs.  (15)  October  6. 


ANflWXBS. 
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(1)    1870.18. 
(1)  $59,109. 


(8)    982.56. 


Ex.  (xovi),  p.  178. 
(2)    $902.76. 
Ex.  (xovii),  p.  176. 
(2)  176.28.       (B)  $248.77.       (4)  $297.89. 
Ex.  (xoviii),  p.  177. 

(2)     1288.81. 

(6)    £4.  8a.  V^^d. 

(8)     115400. 

Ex.  (xoxix),  p.  181. 

(2)  $70.  (8) 

(5)  £687.  10*.      (6) 

(8)  $187.50.         (9) 

(10)  je7. 19s.  8d.     (11)  $6000.        (12) 

(18)  6  per  cent.     (14)  $1105  ;  BUI  (is  due)  May  4. 

(15)  945f,$18,\.  (16)  80  to  83;  $82. 
(17)$16ii|. 


(1) 
(4) 
(7) 


$125-509. 
$5-508. 
92  oents. 


(1)  $4600. 
(4)  $1050. 
(7)  $466.80. 


8)    $158.25. 
6)     $292-928. 
(9)    $24000. 


9662.60. 

«86. 

jei52.  Is.M. 

$16-186... 


0 

(18)    $520 ;  6%. 

Ex.  (o). 

(8)    $814. 


(1) 
(4) 


(1)  $0-286.      (2)    $716.76.      (8)    $814.       (4)    $611. 
(6)  $18.86... . 

Examination  Papers,  Page  184. 

(I). 

$8121.60.        (2)     $781.26.         (8)    4-08%. 
$77.90.  (6)    $8108.826.... 

(H.) 

$19,047  :  96  cents.        (8)    ^£9.  8a.  id.        (4)    8A%. 
$100. 

^(in.) 
$2600      (2)    $71.^..      (8)    $888.88*.      (4)  %ili'^. 

(IV.) 

(8) 


(1) 


(1)    $7-11*.        (2)     $60000. 
(4)    A's  by  $224.08. 


(»)    6i%  ;  £674.  18s. 
(5)    $12000. 


n 


7^  mo. 
8|  mo. 
8}  mo. 


Ex.  (ci),  p.  187. 

(2)    4^  mo.        (8V    6  mo. 
(6)    7|mo.  (6;    $666^. 


(H\ 


7|  mo. 


The  equated.  t.iTw<>  Ig  I^^v 
ff,  1869.  '  All  the  ^illf  are  eqnivalent  to  $862.86,  bat  this 
will  draw  interest  at  6%  till  June  2.    (9)    28  May. 
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Ex.  (oil),  p.  190. 

(1)  Aug.  6, 1876.        (2)  Nov.  29, 1877. 
(8;  Nov.  26,  1877. 

Ex.  (oiii),  p.  191. 
(1)  21-26.    (2)  788-671428.    (8)  660G7-6. 


(4)  26-9625.   (5)  10164875. 


Ex.  (civ),  p.  192. 

(1)  $120 ;  278  horses.      (2)  88i  ;  20  ;  10. 

(3)  75844.  (4)  8J  ;  12^;  16. 

(6)  800;  28487i;  4800000. 

Ex.  (cv),  p.  19S. 

(1)  $106.40.  (2)  $700.  (8)  «6.91. 

4  $1.87i.  (5)  m  (6)  $77. 

(7)  ^488.  (8)  $9800.  (9)  $88400. 
(10)  l!>20000  ;  $50. 

Ex.  (cvi),  p.  194. 

(1)    $8,125.  (2)    747-26.  (6)    A*4488.  16«. 

(4)  $415.25.  (5)     $473.  (6)    $9.80. 
(7)     $10000.           (8)    $4800. 

Ex.  (ovii),p.  195. 

(1)    $56.70.  (2)     $0-017.  (8)    $1812600. 

(4J     li  cents  in  the  dollar. 

Ex.  (cviii),  p.  196. 

(1)    $458.10.  (2)    $88.  (8)    $460. 

(4)    $199.50.  (5)    $9500. 

Examination  Papers.    (Page  197.) 

(I.) 
(1)     4-066.  (2)    $226.  (8)    $8640. 


(2) 
(6) 


10. 


(4)    41826. 

(II.) 

(1)    $1760.  (2)     $7119.80.  (8)    $21.76. 

(4)    $10985000.    (5)    .4 ,  $40 ;  fi,  $46.  . 

(in).  il'i'fc'^ 

(1)    $8400.  (2)    418  bales;  $8i«iier 

(8)    As  40  and  81.      (4)    $8.  (6)    2-97i. 


ANSWERS. 
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I. 

100. 

5s. 


0. 


(IV.) 

(1)  $807.40.        (2)  166222-11  lbs. 
(4)  Grain,  $1020 ;  groceries,  $960. 
fi,  $918.87 ;  C,  $1598.88. 


(1) 
(4) 


»2586. 
9255. 


(V.) 

$2040. 
$8000. 


(8)  166  ;  256  ;  880. 
(6)  A  gets  $842.80 ; 


(8)    100  bales. 


Ex.  (oil),  p.  208. 


(1)  26.  (2)    $2000.  K  ,  2 

(4)  ^1  Is.  Id.  per  gftU.  (5)  ^fru.         ^  -/ 
(7)  8  per  cent.  (8)  10  per  cent. 

(10)  28.  (11)  18'9...  per  cent. 

(13)  $800.  (14)  3s.  lid.  per  lb. 

(16)  $8.46.  (17)  $8.60. 


(8)  $4.86. 
(6)  38i. 

(9)  6. 
(12)  10. 
(16)  4  lb. 

(18)  88i per  cent. 


Ex.  (ox),  p.  212. 


(1)  $7262.26. 
(4)  £3542. 
(7)  $3000. 

(10)  jeoooo. 

(13)  $386. 

(16)  $600. 

(19)  $8200 

(22)  6iJ. 

(26)  108|. 

(28)  80. 

(81)  $67600. 

(84)  86. 

(87)  6  per  cents;  I  % 

(40)  £24960. 

(43)  Increased  $66. 

(45)  Gain  $125. 

(43)  6000. 

(61)  $44092. 

(64)  $4.n  ;  4^. 


(5)  £523.165. 

(8)  $840. 

(11)  $55.50. 

(14)  $160, 

(17)  $680. 

(20)  6f. 

(28)  4t. 

(26)  119,V. 

(29)  $6000. 

(82)  $41640. 

(86)  92t^ 

(88)  £4726. 

(41)  90. 

66. 

(46)  6|  years, 

(49)  6  per  cents. 

(62)  89^. 

(56)  $3200000. 

(3)  $9066.25. 
9rf.  (6)  $11200. 
(9)  £2400. 

(12)  $228.80. 

16)  £276. 

(18)  $960. 

(21)  5,V. 

(24)  lUi. 

(27)  904^. 

(89)  $9600. 

(83)  101^. 

(86)  88^. 

(39)  11. 

(42)  Nothing. 

(44)  $10692;  $21885. 

(47)  Loss  $46.22... 

(60)  $80300, 

(68)  $96. 

(56)  6040UH 


I 


Examination  Fapert.     (Page  216). 

(I.) 
1)    $2668.  (2)    Loss  84  per  cent. 

[8)    $1.86^  per  lb.  (4) '  21^  per  cent. 

(6)    Loss  of  $10-163... 
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(1)    |2.88i. 
(4)    90. 


(n.) 

(2)    11| ;  8J. 
(6)    229i. 


(8)    9^ots.peroz. 


(1)    4000  lbs. ;  f  1.08J. 
•  i  ^  ,  4G%  and  39^%. 


(in.) 

(2) 
(4) 

(IV.) 


80. 
♦10. 


(8) 
(6) 


102-728... 


(1)    12-99  gain.  (2) 

$8160;  »6628.  (4) 


Lost  f71||. 
•511. 

(V.) 


(8) 
(6) 


•6000; 
•2680. 


(1)    ftlOOO. 
(4)    48i. 


(2)    40.  (8)    •9142«. 

(6)    :!'toseB  160 ;  gains  •ISO. 

Ex.  (oxi),    p.  220. 


(1)  •as ;  $27.  (2)    •250  ;  $876 ;  $857  ;  »1000. 
(8)  •8300 ;  ^2200 ;  •1660 ;  •1820. 

(4)  9  cwt.  of  saltpetre ;  1^  owt.  of  sulphur ;  1|  cwt.  of 

chai'coal. 

(6)  120  yd. ;  160  yd. ;  200  yd.        (6)    ^240  to  ^ ;  #80 

to  B;  $820  to  0.        (7)    28;  82;  40. 

(8)  A,  ^102. 8«.  9d. ;  B,  £ld2.  IBs.  loyi. ;  C,  £198, 18».  9d, 

h)  118;  678;  791.  (10)    80. 

(11)  67fV;  40|^  ;  91|3  ;  10|^. 

(12)  A,9s.\  B,  12s. ;  0,  24a. 

(13)  Men,  U ;  women,  ^8 ;  boys,  •2.40. 

(14)  Men,  $182.70  ;  women,  $182.70 ;  children,  •152.26. 
(15  •6000.  (10)    A,  $700 ;  B,  $2600  ;  0,  $1800. 

(17)  A,  •lOeO;  B,  $1200;  C,  ^1250;  D,  $1500. 

(18)  *i^;  AV;  imr- 

(19)  $175.50;  •218.40;  $252.72;  $117.00;  $149.76. 

(20)  1200  boys. 

Ex.  (oxu),  p.  223. 

(li  First,  •44.26 ;  Second,  ^88.50. 

(2)  A,  •4.60 ;  B,  $6.75 ;  G,  •11.26. 

4)  A,  »666 ;  B,  $287.     (6)  D,  $20 ;  E,  •eO. 

6)  A,  $87.60 ;  B,  ^120 ;  0,  $202.60. 


ANSWEB8. 


819 


er  oz. 


1.674 ; 


6000; 
2580. 


0. 

wt.  of 
;  #80 
8«.9<2. 


2.26. 

oo. 


!S    ^30;«48;$28.  (8)    $16.80;  $14.26. 

(9)     ^,0246;  5,  $226. 

!J?(  J^^i^s^o"'  •586  ;  Wilson,  |487.60 ;  Miller,  $176.60. 

(11)  ^,$84.80;  i?,  $58.90. 

(12)  A,  $785;  B,  $490 ;  G,  $867.60 ;  A  |294. 
(18)  16|  gall,  and  25^^  gaU. 

(14)     A,  $118  80;  B,  $55.90;  (7,  $18. 

Ex.  (cxiii).  p.  226. 

Net  gain,  $1974 ;  ^'s,  $2812;  JB'b,  $2172 

Net  loss,  $8166;  ^'s,  $2836  ;  B%  $1164 

Net  loss,  $3660;  A'b,  $1010;  B\  net  insolvency. 

Ex.  (cxiv),  p.  230. 

6  lbs.  of  first,  7  lbs.  of  second. 

80  bu.  oats ;  20  bu.  rye  ;  20  bu.  barley. 

60  lbs.  at  65  cts. ;  80  lbs.  at  76  eta.     (4)  16  gall,  water. 

12  gall,  kerosene.        (6)    14  bn.  rye  ;  14  bu .  barley. 

18  lb.  at  14  cts.  '  io  M.   -I.  tr.    1^.^  ,,      .  _-       J 

86  lb.  at  88  cts. 


(1) 
(2) 

$2780. 


U 


(8) 
(6) 
(7) 
(8) 


,  18  lb.  at  18  cts. ;  48  lb.  at  80  cts.* 
;  86  lb.  at  87  cts. ;  48  lb.  at  46  cts. 


(1)  109* 

(4)  1760copuk8. 

(7)  £516.12$.  6d. 

25  fr.  46o.  for£l. 
(11)  $4.86.  ^1. 
milree.  (nearly). 


Ex.  (oxv),  p.  287. 

(2)  $4681.29. 
(6)  9  fl.  20  kr. 
(8)  £1  =  $4-8666. 


(8)  2  fr.  18  cent. 
(6)  8846.44. 

(9)  London  gives 


8) 
(10)  £1  =  I85  marcs  Banco. 
(12)  620-485.  (18)     BHd. 

(14)  -0102045  oz  ;  26.17  francs. 


per 


(1)  1-2872. 
(8)  6774.48. 
gain  $261.81 


Examination  Papers, 

(I.) 

(2)  A  $6076  ;  B  $6400;  (7$6000. 
(4)  Direct    


$14224.91 ;    Cir, 
(6)  2^  per  cent,  discount. 

(H.) 


$14476.72; 


ffi  l®i*  °®  «t^  o^^  ^^*  ^^'^^^^     ^2)  A  $4912  ;  B  $6168. 
ffl  f  1  =  26.  86U.  (4)  A,  $2324 ;  B  $1708. 

(5)  10  and  4. 

(in.) 
(1)  83*  lbs.  of  8, 10  and  12  cents  and  100  lbs  of  20  ata 
{2)»ma.     (8)«267f.    (4)  A'..     (6)  K  2H(n«rly). 
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IV. 


1) 


9^ 

(4) 


(2)    •148.68^1  •  (8)    $5. 
;    Lonaon  914090  00 ;    Ams 


$2211. 16a. 

Paris  $14285.71  f  ;    London  914090.09 ;    Amsterdam 

914640.        (5)    lib.  at  8 ;  8i  lb.  at  13 ;  8  lb.  at  14. 


(B) 
(5) 


V. 

69,  17,  and  106.  (2) 

8,  10  and  12  months.        (4) 
'42;  28  ,V  per  cent. 


118f  per  cent. 
$9176,'r. 


Ex.  (ozvi)  p.  242. 


(5) 
(8) 


f  is  greater. 

if  is  greatest  ;  f  is  least. 
112 ;  405.        (6)     981.25. 
i;  8i.        (9)    128;  1. 


(2)  H  is  greater. 
(4)  45 ;  864. 

(7)  1». 
(10)  9 ;  18. 


Ex.  (oxvii),  p.  246. 

(1)  4:  8::  12: 9.  (2)  12J.     (8) 

(4)  ^:C::25:89.  (6)  21.      (6) 

(7)  .048.  (8)  28      (9) 

(10)  A  $652 ;  B  $460 ;  G  $346 ;  D  9280. 

Ex.  (cxviii),  p.  247. 


•0076. 


(1) 

(4) 

(7) 
(10) 


(1) 

\^ 

(10) 


(4) 
(6) 

(8) 


(12) 

(14) 
16) 


jei285.      (2)     10  h.  40  m.  86,\  sec.        (8)    tV  mi- 
8  h.  25  min.  P.M. '    (6)  10  d.;  12»  d.      (6)    $47.18. 
78id.        (8)    8  P.M.  Thursday.        (9)    7722  stones. 
12800. 

Ex.  (oxix),  p.  249. 

54  men.  (2)     1050  men.  (8)    18. 

50  men.      (6)  Navvies  did  6  times  as  much  as  soldier. 
12,Vf  dronas.        (7)    576.        (8)    16f       (9)    165. 
12  days. 

Ex.  (oxx),  p.  252. 

6000  mm.  (6)    1067*25  dom. 

15  milligrams.  (7)    48*7  mm. ;  4-87  cm. 

155000  sq.  cm.  (9)    1086*42  sq.  dcm. 

1726  grams.    (11)  100  milligrams ;  10000  decigrams. 

2.56'7  contigramB,  (18)     6000  milligrams. 

l-6093i  kilometres.        (15)     667-875  ou.  cm. 

8720  litres. 


ANSWERS.                                                 B'il 

Ex.  (cxxi),  p.  255. 

(1)  85  sq.  ft. 

(2)  185  sq.  ft.           (8)  SOOg  Bi^  ft. 

(4)  lii  sq.  ft. 
(7)  608  sq  ft. 

(5)  462s  sq.  ft.          (6)  224  sq.  ft. 

(8)   150 i»„  sq.  ft.        (U)  402^  pq.  ft. 

(10)  80^Bq.  yd. 

(11)  1387 A  Rq-yd.  (12)  315,>«  pq.  ft. 

(155)  87i)i  sq.ft. 

(14)     01  sq.  ft.  121  in. 

(ir>}  Hi  Hq.  ft. 

(16)  502  sq.  ft.  78  sq.  in. 

(17)  2232  sq.  ft. 

81  sq.  in.         (18)  16  ft. 

19)  7  ft.  6  in. 

(20)  8  ft  9  in.           (21)  11  yd. 

(22)  88  yd. 

(23)  99  yd.              (24)  9  ft. 

(25)  10  ft. 

(26)  103  ft.              (27)  405  yd. 

(28)  255  yd. 

(32)  860-5  yd.         (30)  163-25  yd  nearly. 

(31)  5^  2  in. 

(82)  625  v/  2  ft. 

Ex.(cxxii),   p.  256. 

(1)    288. 

(2)     46,-,.                 (8)     67. 

(4)     68. 

(5)     142Sj.               (6)     $8.40. 

(7)     086.80. 

(8)     |83.89i           (9)     i-11.  9s.  Qd. 

Ex.  (cxxiii),  p.  258. 


(1)  630.     (2)  855. 
(5)  $25.60.   (6)  $18.62. 
(8)  £6.  6s.  9^%d. 


(3)  875  X.      (4)  798. 
(7)  £Q.  18s.  2\d. 


Ex.  (cxxiv),  p.  258. 


(1) 
(4) 
(7) 
(10) 
(13) 
(16) 
(18) 
(20) 
(23) 


«4.98|«. 
185  ft. 
$1.20. 
22.1  a. 
$12.50. 
$13.50. 
9100  sq.  yd. ; 
$69.20. 
2  ft. 


(2) 

(5) 

(8) 

(11) 
(14) 


$520.96^. 
^13.  10s. 
12  ft. 

17i  ft. 
5952  stones. 


(S) 
(«) 

(i>) 

(12) 

(15) 


(17)  429  yds. ;  715  yds. 

8600  sq.  yd.  (19) 

(21)  $28.  (22) 
(24)  300. 


2ia  ft. 

$6.95. 
62  yd.  1 
1ft.  9i  in, 
$12.96. 

26. 
$112.64. 


ft. 


Ex.  (cxxv),  p.  262. 


(1)  836  cub.  ft.    (2)  548^  cub.  ft. 
(4)  850|-f «  cub.  ft.  (5)  1058^1/^  ^^'^^-  ^*- 
(7)  16385  tons.    (8)  500  men. 

(io)  2031i  lb.    (il)  14  lb. 

(18)  160.       (14)  81  ft. 


887  3  cub.  ft. 

9600. 

1  ft.  8„V  m. 
(12)  5ift.  " 
(15)  £26.  2s.  6d. 


(3) 

(fi) 
(9) 
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Examination  Papers. 


(1) 
(4) 


118. 

8U  inches. 
2000-020002 


(2)     $75. 

(5)     0  of  each. 

1 000 O 10001 

floood" 
7H99mi. 
»210. 


(22) 
(24) 
(26) 

(27) 
(29) 
(81) 
(83) 
(86) 
(87) 
(89) 
(42; 
(45) 
(47) 
(50) 
(58) 

(56) 
(59) 
(62) 
(65) 
(68) 
(72) 
(74) 
(77) 
(79) 
(81) 
(84) 

(87) 
(90) 

(91) 
(94) 
(96) 

im 


14. 

(18)     108. 
li,  $16.81. 

21 ;  2100. 
9d 


C7)  -482.  (8) 

(9)  45  miles.    (10) 

(12)  $5760,  $7500. 

(14^  i ;  -75.        (15) 

(17)  12  days. 

(20)  ^,$2.49; 

9  0  0  1.  13 

^■0  0   '  Tffoyrii » 
i'142.  12s.  6(i.  ;  £'42.  15s 

12-90 

21yd 

$166.66'^ 

8i. 

4  per  cents  ;  $128700. 

$8600  and  $52.50. 

8  ft. 

66-8  ft.        (40)     76^ydfl. 

$4200.  (48)     2691|f 

$1.66. 

$2f  ;  10  %.   (48)  $1786. 


(8)    81;  II;  ^J;   J. 
(6)     -02 ;  2000 ;  -000002 ; 

ftir.  25  po.  8  ft.  6  in. 
(11)     9406  steps. 

•0189. 


2  3 

4  9-      ,   . 

2  ft.  2g  in. 


(18) 
(16) 
(19) 
(21) 
(28) 

,;  i;i4.5» 
(26 


12flffff 

17695260  in;  3-J^. 


1 ;  U' 


1  9  7 

TffST 


0 


£5.  15s.  0\d. 


$3738^. 
$828.68. 
$1.50. 
C3-6  in. 
8  hr. 
$1680. 

7-976  d. 
$4906.25. 


(54) 
(67) 
(60) 
(63) 
(66) 
(69) 


(51)  m- 

86  days. 
$9.37^. 
$15§. 
1  hr. 
8hr. 
lOi  ft. 


(76)    16  days. 


(28) 

(80) 

(82) 

(34) 

(86) 

(88) 

(41) 

(44) 

(46) 

(49) 

(52) 

(66) 

(68) 

(61) 

(64; 

('67) 

i;70) 

(78) 
(76) 


twice. 
Sd. 

5  h.  48  min. 
$82.66:i. 

$49.60  and  $49.50. 

fi  r.  fi  7 

7/j  knots. 
85  cents  less. 

6  ft  "/ 
''tt/o 


^m 


8' 


A  gets  $1925  ;  B  $770  ;  G  $164. 
Loss  of  60  %.  (80) 

f.        (82)  A.  (88) 

4  hr.  82  min.  (86) 

coal,  8^  lb.  of  sulphur. 
$16.  (88)    $12706. 

$60.76  ;  mtmf.  *X  I;  ■!.» 
1.  (92)    81116.  (98) 

lA  mir.  to  12.  (96) 

47;tSi,u7».    (Mi)    93uo.  {ijo} 

900.  (100) 


1. 

256. 

200,  189,  101. 

270  ft. 

5s.  Id.  ' 

26  sec.  loss. 

$16^. 

2^ 

$8346.87^. 

7  %• 
11  sq.ft.   (71)  1^1 

89x''s\,  ;  -000365. 
107tV«  days. 

(78)  $8600 ;  5f  ^.. 
M.  Is.  6i?d 

8  days. 
22  lb.  of  nitre,  4^  lb.  of  char- 

(86)    95i\  cents. 
1.2535. 


jei;  -740. 


$67.60. 


ANSWERS. 


828 


00002 ; 


3:»i 


H9.50. 


3 

8' 


)  HH 

65. 
f  char- 


(101) 

(108) 
(104) 
(100) 
(109) 
(HI) 


42288274625.  (102)     '8987  in. 

A  in  6^^  da..  B  in  9}g  da.;  Oin  U^\  da. 
90  miles .  (105)     $410;  $800; 

$9.50.     (107)    Loses  4/«.    (108) 
e9.88A.  (110) 

14min.        (112)     A.  (118) 


$214. 

jt'28898  7s.  Gd. 
*8250. 

7i;  ^eSOless. 
3.17^ 


(114)  80  mi.;  25  mi.  per  hour.       (115) 

(11'^)  4  days.  (117)    ^„..,.,. 

(119)  On  Tuesday  a.  m.  when  one  clock  marks  9h.   11m. 
and  the  other  8h.  5im.  80sec. 

(120)  $1288.70  (121)     4497  times. 
(122)  $450.                                     (128)     $10,$lb,$15. 
(124)  $1.12.         (125)    80.           (126)     4  times. 

(127)  A  walks  a  mile  in  18^  min  ;  he  loses  by  11;^   mi. 

and  by  ^J  min.  (128)    7.i  months. 

(129)  90  ;  $465.  (180)     1200  gal.  ;  2  hours 

(181)  4,',.  (182)     46.         (188)     4000  ft. 

;i84)  A,  gets  88  cents ;  B,  49^  cents. 

(186)  11|^  min.  and  16^*^  min.  past  8. 

^86)  18Jt  years.  (187) 

(188)  10.  (139)     £60000.     (140) 

(141)  $1.76.      (142)     B^days.     (148) 


144)  28|  days 

(146)  87^. 

$572  ;  C,  $259.50. 

(149)  111885f  metres. 

(151)  2.  (152)     987; 

(153)  7i  miles.     (164)     8^. 

(157)  16f  miles.  (159)     24-9  fr 

(160)  8ft.  llA  in.(161)     1. 

(163)  48  min. 

(165)  9  of  spirit  to  81  of  water. 

(167)  $2085.         (168;     10. 

(170)  6.80  p.m.     (171)     108-67 

(178)  56  yd.        (174) 


(176)    $28 ;  17f  ^.  (177)    18f »  min. 


J186.  9s.  2d.  ;  6^  % 
38. 

8i  hrs. 
(145)    400  miles. 

(147)  A   gets    $1155  ;  B, 

(148)  e\. 
(150)    ^44. 18«.  dd. ;  ^  ft. 

02268  of  an  inch. 
(155)    £600.     (156)  $760. 
=:  £1.  ;  25-15  fr.  =  £1. 
,162)     3721, >,. 
(164)    4|  months. 
(166)     66i%. 

2"198in.  in  a  century 

(172)     16  hr. 
y'y  min. 
(178^     1520  tons. 


(169) 

574. 

(175) 


(180)    1120  yd. ;  262t«Oi.  ac. 


(179)     10861678  nearly. 

(181)  15  masters,  846  boys. 

(182)  A  gets  $17.^0;  J5,  $52.50 ;  C,  $106;  D,  $175. 


40  %  of  loss. 
$11885.76. 


(183)  $4500.  (184)     18  cents.  (186) 

(186)  $24360.        ^87)     6  cents.  (188) 

(189)  $3.40.  (190)    (81.12  ;  7  yds.  (191) 

(192)  lA  hr.  ri93)    ft7600. 

(194)  $3750.  (195)     $8400. 

(196)  Each  child  gets  $1920.60  ;  each  brother,  $960.80. 


824 

(197)    $215. 

(l'.)H) 

('2t)()) 

{'2()H) 

(2(15) 

C2U7) 

(2()U) 

^211) 

(214) 

(210) 

(218) 

(221) 

(228) 

(226) 

(228) 

(280) 

(281) 

(288) 

(286) 

(289) 

(241) 
(244) 
(240) 
(248) 
(250) 
(251) 
(264) 
(256) 
(259) 
(261) 
(208) 
(266) 
(209) 
(271) 


ANSWEllM. 

(198)     lie  gaiuH  U^  i>. 

5(K)()()0()0  (niarUu-H. 

8  miloH  au  hour  ;  \\  iniloH  an  hour.         (202)    \\. 
}{7  »  (204)     l609-80(>  metres. 

ri.OO.  (200)     H-248%. 

i^.8.40  of  incroaae.  (208)     2:7. 

88  th.  7  oz.  Avoir.  (210)     2  ft.  8  in. 

i'9.  8«.  Ot/.      (212)     5  /o  and  10  %.      (218)     8  pints 

(215)     $2460. 
(217)     80  days. 
(219)     »U5.  (220)     474. 

(222)     124.001  and  |. 
(224)     S(>cond  j^'roator  by  $50. 
(22(i)    7i  hr.  ;   18  hr. ;  5}  hr. 

(229)     $6120. 
;  breath  16  ft. ;  height  8  ft. 
(280)     42000. 
(285) 

('287)     $U- 

(240) 

81"-^  days.  (248) 
$56000,  $48'00(),  $42000.  (245) 
100 ;  623.  (247) 

£\.  11«.  ^Id.  (249)       .  , 

Length,  27  ft. :  breadth,  18  ft. ;  heif^ht,  12  ft. 
3998936016.      (252)     9.      (253)     1%. 


\ 


4  %. 

$92;  $115. 

$400. 

•05. 

9000  men. 

$9125. 

10  honra. 

Length  32  ft. 

5s. 

$88.75. 

$805. 

$9.50. 

88.  (242) 


Lo8t$i. 

(288) 
48000. 

90  days. 
$85.  ' 
1500  bbls. 
5.1  years. 


£6000. 


(275) 
(278) 
(281) 
(283) 
(284) 
(280) 

(288) 
(290) 

(293) 


Increase  $160. 

41  days.       (257)     $80. 

24  days. 

400  in. 

l^mi.  (264)     B. 

$1200.    (207)     Loses  5%.  (208) 

$40800.  (270) 

Between  -0001  and  -0002. 

C  $0000 ;  D  $7000 


(255) 
(258) 
(260) 
(262) 
(265) 


17^/. 


4^  per  cent. 

i'ilO;  150  per  cent 

$558 i  ;  5%. 

$200. 

$4. 82  for  ^1. 

25  cents. 
(278)  A  $3200  ;  B$4800; 
(274)     $6.50. 


\\  cents.       ^276)     $5.60.       (277)     $1.03^. 

$12800.         (279)     $4.30.       (280)-^-^^  in. 

750  (282)     478,  369,  and  584. 

45  mi.  and  30  mi.  per  hr. 

50  per  font.  (285)    82 ^  cents. 

15i  cwt.  of  nitre  ;    1^  cwt.  of  sulphur ;    '2^\  cwt.  of 

charcoal.        (287)     4^  miles  per  hour. 

Capital  $1000900  ;  Eeceipts  $100000.       (289)     3^  %. 


lAi 


£66.  13s.  4d. 


(294)    2-8523809  hr. 


en. 


nnts 


i. 


r 
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825 


5000. 


r  cent 


(205) 

mi) 

(21)0) 

mi) 

(808) 

(Hor,) 

(807) 

(810) 
(812) 
(8in 
(810)' 
81HJ 
(820) 
(822) 
(824) 
(82(J) 
(82H) 
(881) 
(884) 
(88.'5) 
(887) 
(840) 

all 
(841) 
(844) 
(347) 
(348) 
(349) 
(350) 


6hr.  lOiS  mill. 
$80.95. 

$20?. 
70-41;  14(>. 

$274. I 2. i 
8^  iuid  .^. 

$-.iiM)()0. 

18 ',  i)(jr  cent. 

$12.81 

iy\  por  cent. 

$8000. 

82  conlH. 

li,  h\  10  yds. 

20  yd. 

£.'02.  5s. 

0  iliiyH. 

1^1440. 

70. 

7  1.1 

(I   »     fl   >     A" 

$'SM;  $260.40 
8.*;  liDura. 
FirHt  iB  $50. 


$  150.50. 


(802) 
(804) 
(800) 
(808) 
(809) 
(811) 
(818) 
(815) 
(817) 
(819) 
(821) 
(828) 
(825) 


(296)  82  days. 
(298)  8  por  cont. 
(800)  28i ;  427.i  lb. 
4  per  cunt. 


$1028.75. 

iBH";  $l88Ji  ;  FiOsseB 
$5100. 


1  a  0  0  ri 


1** 


(829) 


10  yearH. 
$7800. 

1 ;',  nu»iitli8. 

I  per  cont. 

ar  »  "a7  »    '• 
14  mill.  48  J  bee. 
1  •  2, 

$10000  ;  $4000. 
8^.  2l,<l. 
(888) 


5  miles. 


(827) 
2s.  Cvl.       (880) 
(882)     5  hr. 
;  $800;  $845.00. 

(880)     70  conts. 
(888)     $14(500.  (889)     25  oxt-n. 

A,  8240;  B,  2196;  D,  2052;  C,  1944;  E,  1728,  in 
0180. 

12 1  f^.  (842)     42|.  (848)     $2200. 

6fi-  (845)    I8min.  (840)     £1100. 

Man  sots  ^4.  4s.  ;  woman  gets  £8 ;  cLild  £1 16s. 

27951:  12500. 

875  grains  of  potash ;  390  grains  of  soda. 

$20.95. 


$4800; 


BWt.  of 

hr. 


APPENDIX   I. 


INTEREST,  ANNUITIES,  ^c. 

1.  To  find  the  amount  of  a  given  sum,  in  any  given 
time,  at  Simple  Interest, 

If  P  be  the  principal  in  dollars,  n  the  length  of  time  in 
years,  r  the  interest  of  %1  for  1  year;  then  the  interest  of  $P 
for  1  year  will  be  Pr,  and  for  n  years  will  be  Prn ;  where- 
fore, if  I  be  the  interest,  then 

I  =  Prn. 

If  M  be  the  amount,  we  have 

M  =  P  +  Prn 
=  P  (1  +  rn). 

2.  To  find  the  amount  of  a  given  sum,  in  any  given 
time,  at  Compound  Interest. 

Let  P  =  the  principle  in  dollars  ; 
r  =  the  interest  of  $1  for  1  year ; 
n  =  the  number  of  years  ; 
B  =  the  amount  of  $1  fori  year  =  1  +  r; 
then  PR  will  be  the  amount  of  $P  for  1  year, 
and  this  becomes  the  Principal  for  the  2nd  year ; 

.-.  PER  =  PR2 
will  be  the  amount  of  $P  for  2  year?, 
and  this  bect»me8  the  Principal  for  3rd  year  ; 

.-.  PR2R  =  PR3 
will  be  the  amount  of  $P  for  3  years,  etc. ; 

hence,  M  =  PR'* 

=  P(l+r)", 
will  bi*  the  amount  of  IP  for  n  years. 

Interest  =  PR"— P 
=  P(R"— 1). 

3.  To  show  that  the  formula,  M=  PR"  is  true  lohen 
n  is  fractional. 

If  n  is  iraetional  we  can  always  nun  »  wuOio  uaiiiwv-  ,7v.j.-i 
that  na  is  a  whole  number  =  q.,   suppose.      Divide  the 
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year  into  a  equi.,  intervals,  and  let  Ra  be  the  amount  of  «l 
in  one  of  these  intervals,  then  the  amount  of  ^1  in  a.  in- 
tervals is  Ra,  and  is  equal  to  R  ;  also  the  amount  of  $1 
in  n  years,  that  is  na  intervals,  is  equal  to  R«,  and  thejo- 
tore  equal  to  R" ;  hence  the  amount  of  $P  =  PR» ,  therefdw 
the  formula  is  true  for  fractional  value  of  n. 

Thus,  if  /  is  the  nominal  yearly  rate  of  interest  of  $1  pay- 
able q  times  a  year,  meaning  that  -  is  the  interest  payable 
at  the  end  of  each  ^th  part  of  a  year,  then  the  amount  of  U 
in  a  year  is  $  /l  -j-  ij  "  ,  and  the  <rjte  yearly  rate  of  interest  is 

Ex.  (1).  Find  the  amount  of  $100  in  24  years  at  8 
per  cent.  Compound  Interest. 


M 


100/l  +  A\i 
100 


=  100 


8 


6-8 


2     100^1"2-22 


=  100  (l-f02+'012+-000165  +  ...) 
=  $121-216.... 


\ioo/   "*"  r-2-3-23  [ido/ 


+  ... 


Ex.  (2).  Find  the  advantage  when  Compound  Inter- 
est IS  reckoned,  of  having  the  interest  paid  half-yearly, 
quarterly,  &c.,  instead  of  yearly. 

The  advantage  per  $1  for  a  year,  when  the  interest  is  paid 
Half-yearly,  and  the  half-yearly  payment  is  half  the  yearly 
one.  "^ 

=  (l  +  I) '- (1  +  r) 

=  --  nearly,  since  r  is  a  small  fraction. 

Similarly,  when  the  interest  ia  paid  quarterly,  the  advan- 
tage  =  --  nearly. 
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And  generally,  when  the  intereat  is  paid  p  times  a  year, 
the  advantage 


(^-^^  \r^  nearly. 
2p  ; 


Bx.  (8).  Find  the  amount  of  a  given  sum  at  com- 
pound interest,  the  interest  being  supposed  duo  every 
instant. 

If  the  interest  were  paid  q  times  per  annum,  then 

M=r(i+-) 

Now,  if  q  be  indefinitely  great,  that  is,  the  intervals  bo- 
tween  the  payments  indefinitely  small,  then,  neglecting— 

and  its  powers,  we  have 

=  Pe»',  where  c  =  2-7182818. 

Todhunter's  Algebra,  Art.  542. 

Ex.  (4).  If  P  represents  the  population  of  any 
place  at  a  certain  time,  and  every  year   the  number  of 

1  1 

deaths  is  -th,    and  the   number  of  births  -  th,  of  the 

P  9 

whole  population  at  the  beginning  of  that  year ;   re- 
quired the  amount  of  population  at  the  end  of  n  years 
from  that  time, 
at  the  end  of  one  vear  from  the  time  the  no^iulation  was  P, 


the  increase 


P 
2 


P 

P 


pq 


I 

i 


I 

i 
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•.  •  Population  at  end  of  Ist  yoar 
=  P 


^  V<1    I 


Pi,  3ay. 


Similurly,  popnlution  at  end  of  secoutl  year 


=  ri  i^- 


VI   )         i         vq 

and  80  on  as  in  Compound  Intoreat. 
Hence,  popultilion  at  end  of  «th  yoar  =  P 


1  +  r- 


v<i 


=  p 


4.  To  deduce  the  formula  for  Siinyle  Interest  froin 
the  iorinida  for  Coinnownd  Interest. 

M  =:  PE» 

-  P  (1  +  rr 

1  +  nr  +  -J- -g-   »•»  +  etc.  I 

Now  Compound  Interest  may  be  regarded  as  couBisting 
of  two  parts : 

CI)     Interest  on  principal,  and 
(2)    Interest  on  interest. 

If  from  the  value  of  M,  given  above,  we  take  away  the 
part  tbat  represents  interest  on  interest,  there  remains  the 
interest  on  the  principal  or  the  Simple  Interest.  Now  the 
third  term  contains  r''  or  r  X  r,  that  is  interest  on  interest. 
Similarly  for  succeeding  terms. 

Therefore  for  Simple  Interest  we  have 

M=-  P(l  4  nr),  as  before. 

Hence,  any  formula  for  Simple  Interest  can  be 
deduced  from  the  corresponding  one  for  Com- 
pound, by  neglecting  r^  and  all  higher  powers. 

Therefore,  in  general,  we  shall  find  the  formula  for  Com- 
pound Interest,  and  deduce  the  corresponding  formula  for 
Simple  Interest.  Indeed  this  is  the  only  rational  method 
of  treating  the  subject.  There  is  but  one  kind  of  interest, 
viz.,  Compound  Interest.  Simple  Interest  is  incorrect  in 
principle,  and  of  course  may  lead  to  very  incorrect  results. 
When  any  sum  of  money  is  due,  it  matters  not  whether  it  is 
called  principal  or  interest,  it  is  of  value  to  the  owner,  and 

should  bear  intfirfist,.       TllP  rpcnlfs    nhfoinorl    V>TT  iha  nvir^ni'nlA 

of  Simple  Interest  are  merely  approximations  to  the  correct 
results  ol)tained  by  the  principle  of  Compound  Interest. 
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Exercise  I. 

(1)  A  sum  of  $P  is  put  out  at  Simplo  Interest  for'n  years ; 
find  an  expression  for  its  amount  at  the  end  of  that  time. 

(2)  If  K  be  the  amount  of  $1  in  one  year  at  any  rate  of 
interest,  the  amount  of  P  dollars  in  n  years  will  be  PK" , 
whether  n  be  integral  or  fractional. 

(8)  If  $P  at  Compound  Interest^amount  to  ftM  in  t  years ; 
what  sum  must  be  paid  down  to  receive  $P  at  the  end  of  t 

years? 

(4)  If  $P  at  Compound  Interest,  rate  r,  double  itself  in  n 

years,  and  at  rate  2r,  in  m  j  .ars ;  show  that  ~  ^  i. 

n 

(6)  In  what  time  will  a  sum  of  money  treble  itself,  at  5  per 
cent.,  Compound  Interest  ? 

log  3  =  -4771212,  log  1-05:^  -0211893. 

(6)  A  sum  of  money,  $P,  is  left  among  A,  B,  C,  in  such  a 
manner  that  at  the  end  of  a,  &,  c  years,  when  they  respective- 
ly come  of  age,  they  are  to  possess  equal  sums  ;  find  the 
share  of  each  at  compound  interest. 

(7)  Two  men  invest  sums  of  $4410  and  $4400  respectively, 
at  the  same  rate  of  interest,  the  former  at  simple,  the  latter 
at  compound  interest ;  at  the  end  of  two  years  their  pro- 
perties amount  to  equal  sums;  find  the  rate  of  interest. 

(8)  In  a  certain  county  the  births  in  a  year  amount  to  an 
mth  of  the  whole  population,  and  the  deaths  to  an  nth  ;  in 
how  many  years  will  the  population  be  doubled  ? 

(9)  A  person  spends  in  the  first  year  m  times  the  interest 
of  his  property ;  in  the  second  year,  2m  times  that  of  the 
remainder ;  in  the  third  year,  3m  times  that  at  the  end  of 
the  second,  and  so  on  ;  and  at  the  end  of  2p  years  he  has 
nothing  left ;  shew  that  in  the  jtth  year  he  spends  as  much 
as  he  has  left  at  the  end  of  that  year. 

(]  0)  If  interest  be  payable  at  every  instant,  in  how  many 
years  would  $1  amount  to  $6,  reckoning  interest  at  5  per 
cent.  ? 

(11)  A  person  starts  with  a  certain  capital  which  produces 
him  4  per  cent,  per  annum  compound  interest.  He  spenrh 
every  year  a  sum  equal  to  twice  the  original  interest  on  his 
capital.  Find  in  how  many  years  he  will  be  ruined,  having 
given  log.  2  =  -3010300,  log.  13  =i  1-1139434. 

(12)  The  population  of  a  county  is  35748.  There  is  no 
emigration  or  immigration.    The  annual  deaths  'are  27  in 


f 
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the  1000,  ana  the  births  62  in  1000.    What  will  be  the 
increase  of  the  population  in  five  years  ? 

(18)  If  the  population  of  a  county  be  P,  and  every  year 
the  number  of  deaths  is  ^th,  and  the  number  of  births 
^th,  of  the  whole  population  at  the  beginning  of  the  year ; 
find  in  what  time  the  population  will  be  doubled. 

log  181=2-25768,  log  8  =  -4771213, 
log  2  =  -30103. 

(14)  On  a  sum  of  money  borrowed,  interest  is  paid  at  the 
rate  of  6  per  cent.  After  a  time  $600  of  the  loan  is  paid  off, 
and  the  interest  on  the  remainder  reduced  to  4  per  cent., 
and  the  yearly  interest  is  now  lessened  one-third.  What 
was  the  sum  borrowed  ? 

(15)  If  a  debt  a  at  compound  interest  is  discharged  in  n 

years  by  annual  payments  of  -^,  show  that 

m 

(l+r)«   (1-wr)  =  1. 


DISCOUNT. 

5.  To  find  the  Present  Worth  and  Discount  on  any 
sum  for  a  given  time.  (1)  Compound  Interest.  (2) 
at  Simple  Interest. 

The  principal  difference  between  Amount  and  Present 
Worth  is  that  the  former  is  reckoned  forwards  from  a  given 
date  while  the  latter  is  reckoned  backwards  from  the  same 
date.  Hence  it  is  evident  that  if  V  represents  the  Present 
Worth,  then, 

V=P(l  +  r)-'' 

P 

=  ,^      p   for  Compound  Interest ; 

expanding  and  neglecting  r*  and  higher  powers  we  have 

i' 

j~T^  for  Simple  Interest, 
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If  D  be  the  Discount,  then 
D  =  P-V 


/jX-yj-,    Compound  Interest. 

P 

^  ~  Tfnr '  approximately, 

s=      __ — ,      Simple  Interest. 


6.    If  we  expand  P  (1  +  r)  -••,  and  neglect  r'  and  higher 
powers,  we  get 

P  (1  -  nr) 
which  may  be  called  the  common  present  worth. 

The  true  present  worth  is 

p 

;  by  divisica 

1  -{-  ivr 

=  P  (1  —  nr  +  wV  -  n\'  +  dbe. 
Subtracting  the  common  from  the  true  prc>,ont  worth,  we 


get 


TnV-  (1  -  nr  H-  nV  -  £c.) 

1 

=  Pm' 


^  1  +  nr  • 


and,  therefore,  when  n  is  small  the  error  committed  in 
taking  common  for  true  discount  is  nearly  proportional  to  the 
square  of  the  time. 

In  the  expression 

P  (1  -  m), 

if  n  =  -  the  common  present  worth  is  nothing ;  while  if  n  >  -^ 

it  is  a  negative  quantity.  That  is,  the  common  present 
worth  of  a  bill  for  $100  duo  20  years  hence  at  5  per  cent,  is 
nothing,  and  for  any  period  beyond  20  years  the  holder  of 
the  bill  would  require  to  pay  a  certain  sum  to  get  quit  of  it, 

which  is  absurd.     The  tr^le  present  worth  of  ^100  due  in  20 

p 
years,  as  given  by  the  formula ,  is  |5{ 


a  en 
J1J. 


W 


th 


pr 


m 
tl] 
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7.     The  interest  is  greater  than  the  discount. 

Vnr 


883 


Siuco 


l-\-nr 
D 


Pwr 
Pnr        P 


8.  Since 
and 


_     1 
I 

•    D    ^     I 
.     I   >  D. 

1 
V  = 

D  _ 


+  -P-' 


1  + wr, 
Pnr 


1  +  nr 

=   -J 

1  +  ?ir 

we  see  that  the  Discount  is  the  Present  Worth  of  the  Interest. 

9.    The  Discount  is  half  the  harmonic  mean  between 
the  Principal  and  the  Interest. 

D  = 


principal  and  interest. 


1  +  wr 

f~+~f^r 

_PI_ 

P+I 
_  ,    2  PI 
*  P+T 
=     half   harmonic    mean   between 


Ex.  (1).  The  Simple  Interest  on  a  certain  sum  of 
money  for  a  certain  time  ia  ift98.  ani\  iho  /Ucnonrf  f^v. 
the  same  time  at  the  same  rate  of  simple  interest  is 


I"J 
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$24.     What  is  the  sum  of  money?    If  the  time  be  8^ 
years,  what  is  the  rate  per  cent.?" 

From  the  above  formula  we  bave 

24   =   -?«-?- 
P  +  28 

24PH-24  X  28  =  28P 

4  P  =  24  X  28 
P  =  ei68 ; 
the  sum  required  is  $168. 

Again,  D  = 


or 


24  = 


1+nr, 
28 


8  = 


'I 


l+BK 

7 
2+7r  ' 
1 
21     ' 

.*.  rate  percent.=  100r=  — --  - 


4^. 


Ex.  (2)     If  the  Simple  Interest  on  a  sum  of  money 
for  a  given  time  and  rate  is  ith  of  that  sum  itself,  the 

True  Discount  will  be —of  the  sum. 


w  +  l 


but,  in  this  case, 


PI 


^-P+T' 
1  =  1  P; 

n 


~n  +  1* 


a 


Similarly,  if  the  interest  be^^of  the  principal,  the  discount 


IS  =^ 

a  +  b 
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Ex.  (8).   Ba^ik  Discount  at  5  per  cent,  being  $180.90, 
find  the  true  discount  on  the  same  amount. 

T'""  rTTl'  "^^^^^  "  ""  ih^^V 


•.D  == 


20 

21 

20 

21 
$124- 06  J 


X  $180.90. 


10.  Bank  Discount  exceeds  True  Discount  by  the  Simple 
Interest  on  the  Trus  Discount. 


Bank  Discount — True  Discount  =^  I-D 

=  Pnr  — 

=  ip- 


Pnr 
1  +  nr 

1  -^  nr 


nr 


Fur 


nr 


True  Discount. 


1  -\-  nr 
=   Dnr 
=  Simple  Interest  on  the 


Ex.  (4)  The  True  Discount  on  a  bilf  due  in  1  year, 
and  discounted  at  8  per  cent,  being  $500,  what  would 
have  been  the  Bank  Discount  thereon  ? 

Bank  Discount  --^  True  Discount  +  Dnr 
=  $500  +  $500  X  tU 


Exercise  II. 

(1)  Bank  discount  being  5  per  cent.,  a  person  receives 
♦  37.10  les^than  the  nominal  value  of  his  bill.  What 
should  he  vceive  for  his  bill  if  true  discount  only  were 
deducted  ? 

(2)  A  person  possesses  a  sum  of  money,  the  simple  inter- 
est of  which  at  4  per  cent,  is  $636,25.  With  this  sum  he 
purchases  an  estate,  for  which  he  pays  by  a  note  payable  in 
4  month's  time,  and  which  being  discounted  at  4  per  cent., 
13  woxiii  Et  prescut  ex&cii.y  tuc  moucy  u&  possssseB.  For 
how  much  is  the  bill  drawn. 
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(3)  Trne  diKconiit,  ..t  4  per  cent.,  on  a  sum  of  money 
btiny  nu,  hud  Biiuplo  iuterost  on  the   sanii)  «»iw  at  5  per 

(4)  The  mtorest  on  a  certain  sum  of  money  is  #180,  and 
the  discount  on  the  sumo  sum  for  the  same  time,  and  the 
same  rate  of  interest  is  $1^0;  find  the  snm. 

(5)  If  the  interest  on  $A  for  a  year  bo  equal  to  the  dis- 
count on  ^B  for  the  samo  time,  find  tne  rate  of  interest. 

(6>  If  the  three  per  cents  are  at  90  one  montli  bofore  the 
payment  of  the  hah^-yenrly  dividend,  what  is  the  rate  of 
mterest  ? 

(7)  A  gives  B  a  bih  for  $a,  due  at  the  end  of  m  years,  in 
discharge  of  a  bill  for  $b,  due  at  the  end  of  ;-  years:  for 
what  sum  should  B  give  A  a  bill  due  at  the  end  of  p  years, 
to  balance  the  account  at  Compound  Interest  ? 

(8)  Given  A  my  income,  a  the  premium  for  assuring 
$100,  r  the  rate  of  Interest  per  cent,  per  annum  ;  find  what 
sum  I  must  lay  out  in  assuring  my  life,  so  that  my  execu- 
tors may  receive  a  sum,  whose  interest  shall  equal  mv 
reduced  income. 

(9)  A  sells  goods  to  B  and  allows  him  10  per  cent,  dis- 
count, if  he  pay  in  six  months ;  what  discount  ought  he  to 
allow  if  payment  be  made  in  two  months,  at  6  per  cent,  per 
annum,  simple 'interest  ? 

(10)  The  discount  on  a  promissory  note  of  $100  amounted 
to  $7.50,  and  the  interest  made  by  the  banker  was  |5-405 
per  cent. ;  find  the  interval  at  the  end  of  which  the  note  was 
payable. 


EQ  UA  TION  OF  PA  YMENTS. 

11.  To  find  the^  equated  time  of  payment  mf  two  sums 
due  at  different  times  at  a  given  rate  of  interest , 


(Pi  +  P2 ) 
n 


■N 


Let  Pi,  Pa,  be  the  sums  due  at  the  end  of  the  time 
n^,  n.^ ;  r  the  rate  of  interest ;  take  time  N  greater  than 
Wg.     Then  it  is  manifest  that  tho  fl.mmiTifQ  nf  p    p     ,,4- 
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of  money 
I  at  5  per 

*180,  and 
,   fuiil  the 

o  tho  (lia- 
erest. 

>pfore  the 
le  rate  of 


years,  in 
years:  for 
f  p  years, 


assuring 
ind  wliat 
ay  execu- 
jqual  my 


5ent.  dis- 
[bt  he  to 
cent,  per 

mounted 
IS  15-405 
note  was 


fo  sums 


le  time 
ir  than 


tlie  time  N,  should  in  equity  be  together  equal  to  tlie 
amount  of  tlioir  aum,  (Pj  +  Pj)  in  the  same  time. 

Whence, 

/  \N-ni 

Pi     1+W 


/  \N-n 

[i  +  r] 


+  Pa(l+/-)^      "'  =  (P1  +  Pi) 


or  dividing  both  Bides  by  (l 


7     '  ^M^  +  ') 

Px  +  Pa  (l  +  rj      " (1) 


•Hj 


+  P2   (1  +  r 

that  is,  the  present  values  of  these  sums,  due  at  their  respec- 
tive times,  are  equal  to  the  present  value  of  their  sum,  due 
at  the  equated  time. 

If  we  expand  and  neglect  t^  and  higher  powers  wo  have, 

Pi  (1  -  Hi  r)  +  P,  (1  —  «a  r)  =-  {  i\ -\-  i\  )  (1  —  nr) 
or,  Pi  Hi  -j-  P,  /i,  -=  (i\   +  Pa  )n ; 

•   n  =  -  "^  t  Ji?JI? 

.•  ,   •    .1         ,      •  "  '  1*1  +  Pi 

which  IS  the  rule  given  in  Art.  Ib4. 

12.  We  have  seen,  Art.  6,  that  the  expansion  of 

\1  -\-  rJ  ,  neglecting  r^  and  higher  powers,  gives 
common  present  worth  instead  of  true  present  worth. 
The  above  process  is,  therefore,  mcorrect.  It  may 
easily  be  seen  that  we  have  taken  the  interest  instead  of 
the  discount  of  sum  paid  before  it  is  due,  and  thus, 
since  interest  is  greater  than  discount,  Art.  7,  a  small 
advantage  has  been  given  to  the  payer. 

13.  If  we  write  equation  (1)  in  the  form, 


Pi 


Pi  +P 


(1  -f  r)».  ^  (1 + r)",  =  jrvii^" 

and  expand,  neglecting  r^,  and  higher  powers,  we  have 

Pi        ,    __A___  ^  Pi  +  Pa^. 
1  -f-  "i»*       1  4-  n^r         i+nr' 

which  is  the  form  of  tho  equation  for  Simple  Interest. 
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Solving  for  n  we  get 

n  =  ?i!l±i'^"''  +  MP,  +  P.)  n,n^  ^ 
Pi  +  Pa  +  r  (Pirm-  P^n^)      ' 
which  is  the  correct  value  of  the  equated  time. 

If  r  be  a  very  small  quantity,  as  in  practice  it  usually  is, 
and  Pi,  Pa.  not  very  large,  we  shall  have 
P,n,  +  P.^n3 

Pi  +  Pa 


n 


,  as  before. 


ANNUITIES. 

14.  The  term  Annuity  is  understood  to  signify  any 
interest  of  money,  rent,  or  pension,  payable  from  time 
to  time,  at  particular  periods  ;  and  these  payments  may 
take  place  yearly,  half-yearly,  quarkrly,  &c. 

15.  To  find  the  Amount  of  an  Annuity,  to  he  paid  for 
a  given  number  of  years,  at  Compound  Interest. 

Let  A  be  the  annuity,  n  the  number  of  years,  R  the 
amount  of  one  dollar  in  one  year,  M  the  requii-ed 
amount. 

We  have 

Amount  due  at  the  end  of 
1  year  =  A 


2 
8 

&o 
n 


« 


=  A  +  AR 

=  A  +  AR  +  ARa 

=  &o 

=  A-f  AR  +  ARa  + -f  AR"-* 

R"--l 

R-1 

R»-l 


A 


Henoe     M  =  A 

R-1 

16.  For  Simple  Interest,  expanding  and  neglecting 
and  higher  powers,  we  get 
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«=,^{V+-+'^'^''+..-i} 


n 


=  A  In  +  _(7i  — l)r  . 

17-   To  find  the  Present  V<  due  of  an  annuity  ^  Uy  he  paid 
for  a  given  number  of  years ^  at  Compound  Interest. 

I.  The  amount  of  the  annuity  at  the  end  of  the  first 
year  is  A,  wliile  tlie  present  value  is  AR~^ ;  similarly, 
the  amount  at  the  end  of  tlie  nth  year  is  AK"~S  and  the 
present  value  is  AR~".  Hence  in  order  to  obtain  the 
present  value  from  the  amount  we  must  first  multiply 
the  formula  for  the  amount  by  R,  and  then  change 
the  sign  of  the  index  oi  B. 


M  =A 


R"-! 


R  -1 

Multiplying  by  R  we  get 

^    R»+>  -  R 
R  -  1 

Changing  sign  of  index  we  have 

P  =  A  fi~^"+^^  — R-^ 
R-i  — 1 

R-»   -1 
=^A  1    _    g 

=:^(l-R-«). 
r 

n.  We  may  obtain  the  same  result  by  proceeding  on 
the  principle  that  if  the  present  value  P  be  put  out  to 
compound  interest  for  n  years,  it  ought  to  amount  to 
the  same  as  the  annuity  for  that  time. 


Hence 


PR-'^A 


P  =  A 


R»  -1 

'  R  — 1 
1  — R-" 


R  — 1 

r   y-      .-      j 
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III.  We  will  now  proceed  on  the  principle  that  tlie 
present  value  P  is  the  sum  of  the  present  values  of  the 
respective  annual  payments. 

Present  value  of  A  due  1  year  hence  =  AR~* 
"  «•  2        "  =  AR-« 

&c.  =  &c. 


« 


n 


.-.  P  =  AR-  ^  +  AR-2  +  AR- 
R-»-l 


=  AR-« 
AR-» 


=  AR-i 


R-i-1 


=  ei-E^ 


18-  For  Simple  Intevest,  expanding  and  neglecting 
r^  and  higher  powers,  w ..  get : 


r 

A 

r 

A 
r 


R"  J 


"(1+  r)« 
1  +  nr  +  '\^y  -f  .  .  .  -1 


1  +  rw 

_  ^  .  ^^  +  "  (^— i)y 

=  7jA.  .  2  -f  Qt  — l)r, 
2  1  +  wr 

19i  To  find  the  present  value  of  a  perpetual  annuity, 
I.  Reckoning  Compound  Interest. 

P  =  AR~^+  AR"!^  ....  ad  infinitum. 
_AR-^ 

_^    A 
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//.  Reckoning  Simple  Interest. 

nk    2  +  (n  —  l)r 
2  i  +  Mr 

2  '  J  +  r     " 

n 

Now  when  w  —  x  ,  the  h'mit  of 

|-  +  (l-i)r  Of(l-0)r 
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i  +  ^ 


Ofr 


=  1 


Hence,  the  limit  of  P,  when  w  =  ac  =  ?.- 


oc 


This  result  shows  that,  an  infinite  sum  of  money  is  re- 
quired to  be  left,  in  order  to  insure  an  equal  annual  pay- 
ment for  ever,  which  is  absurd.  It  indicates,  therefore, 
that  the  only  correct  method  of  computing  annuties  is  on  the 
compound  interest  principle. 

20.  Tojind  the  Present  Value  of  an  annuity,  to  com- 
mence at  the  end  of  p  years,  and  then  to  contimie  q  years. 

The  present  values  of  the  first,  second,  &c,  gth  payments, 
due  atthe  end  of  p+1,  &c.,  /)-fg  years  rebpectively,  will 
evidently  be 

AE-^P+i>,  AR-^P+a>,        &c.    AR -^P+qv  ; 

when  the  present  value 

P  =  AR-^P+i^.  1 1  -f  R-i  4_  R-8  ^ . . .  ^  R-rq-w 

=  AR-rp+iJlr:I^:l| 
U~R-U 


Bp+Q    •tR_ii. 


If  the  annuity  is  payable  for  ever  after  q  years  have  ex- 
pired, by  summing  the  above  series  ad  injinitvm,  we  have 

P  =  —^  -  _ 
R(Rp-I) 

These  formula  enable  us  to  compute  the  values  ol  Rever- 
sions, or  Annuities  in  Reversion  ;  and  the  latter  determinfip 
the  value  of  the  Fee  Himple  of  the  freehold  estate,  which  is 
to  fall  in  at  the  expiration  of  p  years. 
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Ex.  1.  A  sum  of  $a  is  borrowed  for  a  period  of  m 
years,  to  be  repaid  by  equal  annual  instalments,  the 
first  payment  to  be  made  after  one  year.  Find  the 
amount  of  the  annual  instalment. 

Let  A  be  the  annual  instalment. 
Then  the  amount  of  this  annual  payment  in  m  years. 
A 


=  ^{e"+i) 


Again,  if  the  sum  a  be  allowed  to  accumulate  for  m  years 
at  compound  interest,  its  amount 

Now,  these  two  amounts  ought  to  be  equal. 
Hence,  we  have 

a         B« 
•    .'.  A  = 


j«. 


r 
a 


R"»-l 
1        I 

l-R-« 


Ex.  2.  The  present  value  of  an  annuity  of  $1,  to 
continue  x  years,  is  $10  ;  and  the  present  value  of  an 
annuity  of  $1,  to  continue  2x  years,  is  $16 ;  find  the 
rate  of  interest. 


Here, 
and 


10  =  -  (1-R-'),  art.  17, 
16  =  i  (1-R-^); 


OX 


16 

10 


16 


~    1-R-* 

=  (1-B~*)(H-B-*) 

1-R-* 
=^  1  +  R-' 


2  -  ^=  1-R-*; 


1  —  R-*  =  — 
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Substiiute  In  the  first  equation,  we  get 

0         r 

J_ 

*•  =  26 

100  r  =  4. 

The  rate  is,  therefore,  4  per  cent. 

Ex.  3.  A  mortgage  of  $5,000,  interest  at  6  per  cent, 
per  annum,  has  7  years  and  10  months  to  run ;  find  its 
present  value,  interest  at  10  per  cent,  per  annum,  pay- 
able half- yearly. 

The  first  payment  of  interest  is  $300,  and  will  be  due  in  10 
months;  its  amount  for  seven  years,  at  10  per  cent.,  pay- 
able half-yearly,  will  be  300(l-05)i*.  Similarly,  the  amount 
of  the  second  payment  of  interest  at  the  end  of  the  7  years, 
will  be  300(1-06)12  ;  and  so  on.  The  amount  of  the  last 
payment  will  be  $800. 

Hence,  the  whole  amount  of  the  mortgage  and  inteieat 
will  be 

6000 +  300(1-06)" +  800(1 -05)^ -f +300. 

=  5000  +  800  { (1-05)" +  (1-05)''+ +  1} 


6000  +  300 


=  8462-06. 


((1-05) 


16 


1(1-05)'' 


% 


Now,  if  the  present  value,  P,  be  put  out  to  compound 
Interest  at  10  per  cent,  per  annum  for  7  years  and  10  mos., 
it  ought  to  amount  to  the  same  as  the  morto^age  for  that 
time. 

.-.  P(l-05)i»»  =  8462-06 
.-.  P  =  3940-18. 
The  Present  Value  of  the  Mortgage  is,  therefore,  $3940.18. 
The  value  of  (l-05)i6»  may  be  found 
(1)  By  means  of  a  table  of  logarithms. 

P)  By  raising  1-05  to  the  16th  power,  dividing  this  by 
1°05  we  obtain  the  15th  power,  taking  |  of  the  difi'erenoe 
and  adding  to  the  15th  powa*,  we  get  approximately  the  lof 
power  of  1-05. 
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(8)  By  the  Binomial  Theorem,  as  follows  : 

(1.05)i  =  (1  +  ^V)*  -  1  +  aV— sAo  ==  1.0163  ;  then 
(1.05)i« -J-  1.0133  will  give  a  close  approximation  to  (1.06)i»» 

For  additional  information  on  tliis  subject  consult  Loan 
Tables  by  Professors  Cherriman  and  Loudon. 

Exercise  III. 

(1)  A  person's  dividend  from  his  Bank  Stock  is  $530  a 
year.  What  is  the  present  value  of  this  income  for  five 
years  to  come,  computing  by  simple,  and  also  by  compound 
interest,  at  7  pei  cent.  *   ■ 

(2)  What  annuity,  to  continue  20  years,  can  be  purchased 
for  $10000,  allowing  compound  interest,  at  6  per  cent. 

(3)  For  what  sum  might  the  Government  of  a  country 
undertake  to  pcty  an  annuity  of  $1000  a  year,  for  ever,  on 
the  supposition  that  money  may  always  be  invested  at  6  per 
cent. 

(4)  For  what  sum  might  an  annuity  of  $400  a  year,  for  10 
years,  to  commence  in  5  years,  be  purchased,  allowing  com- 
pound interest  at  6  per  cent  ? 

(5)  A  person  wLo  enjoyed  a  perpetuity  of  $1000  per 
annum,  provided  in  his  will  that,  after  his  decease,  it 
should  descend  to  his  only  son  for  10  years,  to  his  only 
daughter  for  the  next  20  years,  and  to  a  benevolent  Institu- 
tion for  ever  afterwards.  What  was  the  value  ol  each 
bequest  at  the  time  of  his  decease,  allowing  compound  inter- 
est at  6  per  cent.  ? 

(6)  A  person  at  the  age  of  22  put  $100  at  interest,  at  6 
per  cent.,  and  $100  each  year  afterwards,  until  he  was  40 
years  old.  He  also  collected  the  interest  annually,  and  con- 
verted the  same  into  principal ;  what  amount  was,  by  these 
means,  accumulated  ? 

(6)  A  corporation  borrows  .€3769  at  4  per  cent.,  to  be  paid 
in  30  years  by  equal  annual  instalments.  What  will  be  the 
annual  payment  ? 

(7)  A  property  is  let  out  on  lease  for  a  years  at  an  annual 
rental  of  $6,  and  after  c  years  the  lease  is  renewed  on  pay- 
ing a  fine  of  $d.  What  is  the  additional  rent  equivalent  to 
this  fine  ? 

(8)  A  farm  is  let  for  n  years  at  a  fixed  rent  and  a  fine  of 
$'p.  W^hen  p  years  of  the  lease  remain,  what  fine  must  be 
paid  to  extend  these  p  years  to  q,  at  compound  interest  ? 
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(9)  If  two  joiut  proprietors  have  an  equal  interest  in  a 
freehold  estate  worth  |a  per  annum,  but  one  of  them  pur- 
chased the  whole  to  himself  by  allowing  the  other  an  equiva- 
lent annuity  of  |6  for  n  years,  Hnd  the  relation  between  a 
and  b. 

(10)  Find  the  present  value  of  an  annuity  of  $1,  paid  n 
times  per  annum,  and  continuing  for  m  years,  allowing 
compound  interest  at  the  rate  of  r  per  cent,  per  annum ; 
and  prove  that,  as  7i  is  indefinitely  increased,  this  present 

value  continually  approaches  the  limit    ?illl___. 

r 

(11)  A  monthly  instalment  of  $10  has  2  years  one  month 
to  run,  what  sums  must  be  paid  at  once  to  reduce  the  period 
six  months,  money  being  worth  one-half  per  cent,  per 
mouth  ? 

(12)  A  mortgage  of  $4000  interest  at  6  per  cent,  per  an- 
num, payable  half-yearly,  has  17  years  and  8  months  to 
run.  Find  its  present  value,  interest  10  per  cent,  per  an- 
num, payable  half-yearly. 

(13)  If  two  sums,  Si,  Sjj,  due  at  times  t^,  t.^,  he  paid  to- 
gether at  an  intermediate  time  t,  t  being  determined  from  the 
equation. 

Show  that  whichever  mode  of  payment  be  adopted 

(1)  At  any  antecedent  period,  the  present  values  are  the 
same ; 

(2)  At  any  subsequent  period,  the  amounts  are  the  same  ; 

(3)  At  the  mtermediate  time  of  payment,  the  interest  of 
the  sum  overdue  is  the  discount  of  that  not  due. 
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CUBE  HOOT. 

The  extraction  of  the  cube  root,  by  the  ordinary  rule,  is  « 
troublesome  process,  seldom  used  and  easily  forgotten.  The 
following  process  is  much  simpler. 

Let  a  be  an  approximate  value  of  the  cube  root  of  N,  so  that 
-JN  ^=  a-\-x,x  being  very  small ; 
then  N  -=^  (a  +  xf  ^a^-\-  Sa'^x  -f-  3a  a;^  ^  a^ 

=  a^-\-S  a  x(a-\-x),    nearly,     since  x    is 
small. 

First  suppose  N  =  a"  +  da^x 

N-a» 


X 


and 


a-\-x    = 


8a  2 

N+_2a'' 
3a2  " 


N  -J-  2a' 
therefore,  more  nearly,  N  :=  a^  +3ax.— p-r- 


3a  2 


and 


X  =  a. 


N-a«__ 
N  +"2a"' 
and,  therefore,  3  /  N  =  a+aj 


a/ 


2N+as 


a. 


N  +  2a'' 

Suppose  we  wanted  to  find  the  cube  root  of  any  number  N. 
In  the  first  place  we  find  some  number  a  whose  cube  is 
somewhere  near  the  given  number.     Then  the  fraction, 

2N  +  a» 

N  +  2a8^ 

will  be  a  nearer  approximatian  to  the  cube  root  than  a  itself 
was.  When  we  have  found  this  value,  we  can  take  this  as 
a  and  repeat  the  process. 

Thus,  to  find  the  cube  root  of  241-804367,  we  observe  that 
■value  oi  .-;  is  6. 


rule,  is  % 
tten.  The 

N,  so  that 


ace  X    la 


imber  N. 
I  cube  is 
tion, 


m  a  itself 
:e  this  as 

erve  that 

n.'.rj-      ill.  oi 
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Therefore, 


•a 


2N-f  a» 

N  +  'ia" 
699-608734 

673  •804367 
4197-636404 


X  6 


X  4 


673-804867 
=  6-28  very  nearly. 
On  trying  6.23  we  find  it  is  correct. 

Ex.  (1).  Find  the  cube  root  47. 
The  nearest  cube  to  47  is  that  of  4. 

Hence.  ^  N +^^ 

N  +  2  a8 
=  ^4  -f  64 
~  47  +  128 

_  ^ 

~  175 

—  ^^^^^ 

~    700 

=  3.61  nearly. 
Next,  take  3.61  for  a,  and  substitute  in  the  formula,  and 
ve  get  3.6088261,  which  is  correct  to  seven  places  of  deci- 
mals. 

Ex.  (2).  Find  the  cube  root  of  10. 

2N  +  a* 


In  this  case, 


N-f-  2a8 
20  +  8 
18 


,a 


X  2 


10  + 
=:  2.153. 
Next,  substitute  2.15,  instead  of  2,  and  we  get 
20+9-938375 
10  +  19-876750 
=  2-1644346, 
which  is  correct  as  far  as  six  places  of  decimals.    This 
method  has  also  the  practical  advantage  that  an  error  o?" 
work  gets  corrected  at  the  next  trial. 


ANSWERS. 


Exercise  I. 


(8) 


pa 


(6)    A's  share  is 


(6)  22-5  years,  nearly. 

(7)    5  per  cent.        (8)     - !??_•_?_ 

log.  (mn-m  +  n)  -log.  mn' 

loge*  ^*^^f     17-G7  years. 

(12)    2762.       (18)     125  years,  nearly.      (14,    J^OOU. 

Exercise  II. 

(1)    »706,66i.         (2)     $13585.        (3)     m.m 
(4)     $900.  '^       ■ 


(6)    3^7 


(8) 


Aa 

a  +  r 


(6)  100  5_- A  per  ^^^^ 

(7)  «RP-"'_f,Rp-m_ 

(9)    11-463  per  cent.       (10)    l^years. 
Exercise   III. 

(5)     $7360.08;  $6404.74;  $2901. Is^^^^*^^' 

^  ^    i^Tvoip^-  (7) 

(8)    i^^^   (R--R-.)     (9)    ^=2  ll-^Ll 
1  J  1         j  I        R"  j  • 

^     »•  [    ~  (l+~|)^^  I '   »•  is  interest  of  $1  for  1  year. 


dr  R« 
R^^T 


(12)     $2422.85. 
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In  Eight   Folumcs,  each  complete  in  itself, 

€^joch0  of  (English  Distorg 

A    HKI11K8   OK   BOOKH   NAHKATINCi   TIIK 

HISTORY  OF  ENGLAND  AT  SUCCESSIVE  EPOCHS. 

By  VAHIOUS  WRITKHS. 

Edited  by  the  Rev.  MANDELL  CREIGHTON,  M.A. 

LATH   FRLLOW  ANU  TUTOR  OK  MBKTON   COLliKOK,   OXKOKD. 


I.  EARLY  ENGLAND,  up  to  the  Norman  Con- 
quest, By  Fkkdkuiok  Youk  Powkll,  B.A.,  Law 
Lecturer,  Cli.  Cli,  and  Historical  fjeiturer  Trin.  Coll.. 
Oxlord.     Witli  Four  Maps. 

'  It  is  tarefiilly  and  clearly  written,  and  will,  we  tliinli,  adequately 
fulfil  what  seeni.s  to  he  its  purpose— to  ff)rni  a  text-hook  for  those 
heginning  the  study  of  tliiH  Ejioeh  of  Enjylich  History.' 

EducationaIj  Timbs. 

*  It  in  a  satisfactory  feature  of  the  teaching  of  these  days  that  so 
much  attention  is  paid  in  this  minute  and  yet  comprehensive  fjishicjii 
to  the  teaching  of  History.  Mr.  Yokk-Powkll's  little  hook  will  be  of 
immense  service  to  all  English  teachers.  It  is  likely  to  interest  the 
pupil,  and  it  certainly  will  give  him  a  desire  to  pursue  historical 
studies.'  Scotsman. 


lar. 


ENGLAND   a   CONTINENTAL  POWER,  from 

the  Conquest  to  Magna  Cliarta,  1066-121H,     By  LouisK 
Creighton.     With  Coloured  Map. 

'  A  very  good  epitome  of  English  History  from  the  Conquest  to  the 
Great  Charter.  It  is  simply  and  intelligibly  written,  without  being 
overloaded  with  details;  and  the  constitutional  chariges  and  leading 
features  of  the  period  generally,  are  brought  within  the  comprehension 
of  the  youngest  scholar.  Altogether  the  volume  is  admirably  adapted 
to  its  purpose  as  an  elementary  scliool  history  for  beginners.' 

ACADK.MV. 

'  The  object  of  this  series  is  to  provide  purely  elementary  works  of 
history  suited  for  the  intelligence  of  young  students.  Having  regard 
to  the  work  as  one  simply  of  history,  it  must  be  praised  highly.  It 
presents  in  plain  form  and  with  skilful  arrangement,  a  clear  view  of 
the  vastly  important  history  of  the  period  to  which  it  relates.  It  is, 
indeed,  a  little  handbook  that  may  be  of  use  to  other  pe  )ple  than 
young  students  in  elementary  schools.  All  the  volumes  are  deserving 
of  the  highest  praise. ' 

...  SeOTSMAK. 


ENGLISH   HISTORICAL  EPOCHS. 


The  RISE  if  the  PEOI»LK,  and  Growth  of  Par- 
lia-iient,  from  the  Great  Cliarter  to  the  Accesition  of 
Henry  the  Seventh,  1216—1485.  Hy  James  Rowlet, 
ProfeHsor  of  Englisls  History  at  the  New  Bristol  College. 
With  4  Maps. 

'  There  is  iTiuch  to  recommend  the  plar  of  publishiiiK  !)uch  a  work 
in  a  Hories  of  small  volumes  instead  of  in  one  larger  and  more  ex- 
|)cnsive,  especially  as  it  is  intended  for  use  in  schools.' 

LiTICHARY  Woitl,D. 

'  Professor  Rowlky's  work  is  very  well  done ;  for  brevity  is 
thorou(fhly  secured,  not  by  a  dry  conden8atit)n  of  facts,  but  by  the 
selection  of  important  piints  distinctly  bearing  on  the  chief  '"aturen 
of  England's  development.  "The  main  object  is  te  shew  the  youthful 
student  how  Great  Britain  became  what  she  is,  and  in  this  the  Author 
is  quite  successful.  Nothing  cheaper,  better  written,  or  more  useful, 
has  over  been  offered  to  the  public. ' 

Westbhn  Daily  Mrkcuky. 

'  The  main  subject  of  the  book  is  the  growth  of  Parliament,  and 
this  is  thoroughly  well  treated.  We  quote  the  oj>eninu:  Uiscourse  on 
the  glories  of  the  t'i'rteenth  century,  because  it  uidicates  the  loading 
purpose  of  the  work  and  displays  a  genuine  Knglish  enthusiasm  for 

Parliamentary  institutions The  Lollard  movement,  and 

the  causes  which  led  to  the  rising  of  the  Commons  in  1483,  are  treated 
more  fully,  and  their  signiflcance  move  distintitly  brought  out,  than 
is  usual  in  histories  of  this  class.  Mr.  Rowlrv  has  closely  followed 
Mr.  Stubbs  on  the  ditflcult  subject  of  villenagc,  and  has  succeeded — 
no  easy  feat — in  making  his  explanation  clear  and  simple.' 

Saturday  Rkvibw. 


V.    THE   STRUGGLE  AGAINST  ABSOLUTE 

MONARCHY,  from  1603—1688.  By  Bbbtha  Meriton 
CORDEEY,  Author  of  *  King  and  Commonwealth.'  With 
Two  Maps. 

'  Clearly  and  sensibly  written.' 

Sdikburou  Daily  Revikw. 

*  As  soon  as  a  child  is  old  enough  to  grasp  the  idea  of  constitutional 
change,  he  may  well  be  thankful  if  his  teachers  are  wise  enough  to 
give  him  Miss  Cordbrry's  guidance.  The  only  doubt  is,  whether  the 
mass  of  parents  will  \  >  able  to  appreciate  the  real  goodness  of  th« 
book.' 


AUTUORIZBD   BY  THE  MINISTER  OF  EDUCATION, 

HAMBLIN  SMITH'S  AEITHMETIO-  ut  Thoi  Kirk. 

land,  M. A.,  and  W.  Scutt,  B.  A.    |i  oo  ■"*•  *  *^     ^  ^''•-  *»«' 

^^H^SJ  SMITH'S  ALGEBRA-wfth  Appendix  by 

TiS?to    iTcW        '    *^**^*'"»*"<=»'    ^'"'"••.    University   College, 

^^h^llJSnl^FF^'^,  GEOMETRY-School   Edition, 
with  Examination  Paperg   from  tiio  Toronto  and  Mairill  Univer! 
■*J  S"-!,*™*  ,^*"T'»a'  Schoof.  Toronto.    90  cents.      Hooks  1  and  2 
with  Examination  Papers.    Cloth.  80  cents.    Books  2  and  3.  with 
Examination  Papers,  80  cents.  ' 

POTT'S    ELEMENTS  OP  EUCLID-Wlth  Examination 
Papers.  76  cents.    Books  I  and  2,  30  cents    BookS  2  and  3  sS  cts 

=^?c?^FMli»JorSiE^?wS  V^OO  ^--.'m. A.; 

^^"^  J'i^I'';.^^?^^''^^^—^^-  Appendix  h. 

HAMBI  N  SMITHS  HYDROSTATICS -76  centa 

"f  ^^  is;«M^iSJL^KdS-^-  --•  ^^ 

n«'.S,n=Si^f6«£t?^^MMAR-With  Appendix  h, 

SWINTON'S    LANGUAGE    LESSONS -Adapted  to 

a^'i^Tn^tit^^'rceS-r^'  ^^  '^•^^"^"-'  «A.W^- 

S^Hl*  ^^^^^'^  BOOK-KEEPING-70  cent. 

^iF^  ^^  '^^^  HOUSE-By  Catharine    Buckton.  60 
EPOCH  SERIES  OF  HISTORY-B,  Rev.  M.  Creighton. 

LEWIS'  HOW  TO  READ-7ft  cents. 

f S^SFi'?;^  ENGLISH  LITERATURE-90  cent.. 

'^sE?  ?6  ce?F^^»Y    ^»A  WING  CARDS  -  Pe, 

«^JJSL?I^^oE«ei^g?e?.r-^  ^'  --  —- 

™i?iS^  PRIMAR?  MANUAL  OF  DRAWING 
^^ixSHnUiI'^'^^^^^^T^    manual    op 


C3T 


ALL  BOOKSELLEBS. 
Sent  free  by  mail  on  receipt  of  price. 


JHiUer  ^  QLo.'s  (Ebucational  ^ttita. 


LANGUAGE    LESSONS. 


K.  DAWSON,  IJ  A.,  T.  C.  I).,  Html  Mii^tor  Hi^'h  School,  Ikiiloviiio. 
I  liiiVD  liocn  very  imuh  nliiiMwl  liy  tlie  iiitrothiotloii  of  "Hwintoii's 
Laii«i"iiy:e  LfS!<(»ii'8,"  into  tlin  IIhI  of  t'lHiiidiiui  School  Hooks.  It  Ih 
Biinplo,  »'oiii|ii(huii.sivi),  ami  ifliiibli!  ;  ami  shows  xcis  cliiii  Iv  howousiiy 
tho  utmly  of  tfiivmnmr  may  liu  mado  to  (,'0  hamriii  li.u'nl  with  thu 
uructicc  of  (M.niitoiitioii,  Ihu  ^Moat  oiul  for  which  ;,'iaminar  oii;;lil  to 
bo  taught.  Wo  hav,;  at  last  an  olomuiitary  text  l.ot.k  which  may  hu 
eutrustcil  into  tlio  hi  nds  oC  tho  most  iucxpoiiciicod  tcuclicr  without 
any  fear  of  its  ln'in;,'  ahuHcil. 

JOHN  JOHNSTON,  I'.  8.  1.,  South  HiiHtin},'s. 
I  havo  corofnily  oxaminud  "  Swinton's  lianj^uai^e  Lessons,"  and  am 
convincod  from  what  1  liavti  scon  of  it,  and  from  what  I  have  licard  from 
Bomo  of  my  most  yxpcricnwil  tcaclicrs.  tliut  it  is  l.\  lar  tlic  host 
I'lomontary  text  liook  on  tho  suljjwl  tliat  lias  yet  hiiii'  placed  within 
roach  of  our  (Canadian  children.  The  simidtan(!ous  exercises  in  00m- 
|io«ition  uro  aM  admirahio  fwatiiro.  I  sli.ill  reconimond  the  book  for 
use  in  all  tho  mchools  in  my  district. 


J.  M.  I'LAI'J,  M.I).,  I'.  S.  Inspector,  I'icton. 
I  am  greatly  i)leaseil  with  this  littlo  work.  Our  best  and  most  ex- 
perienced teachers  teach  },'^rammar  to  junior  classes  orally,  after  the 
same  fashion.  Youn>,'  and  inexperienced  teachers  can  do  a;;  well  with 
•'Languat'O  Lessons"  as  the  oldest  and  best  can  do  without  it.  For 
pupils  just  enterinjT  upon  this  important  branch,  thij;  littlo  book  in 
question  li  is  no  superior  in  tho  market. 

W.  S,  CLP]NDENING,  Inspector  East  Bruce,  Walkerton. 
•  *  *  With  its  \aluable  aid  the  teacher  will  find  it  no  ditticLiI, 
task  to  make  the  study  of  lan,i,'uage  ajfreoable  to  even  junior  pupils.  I 
esteem  it  so  highly  that  I  will  use  my  intluen.o  to  get  it  into  the  hand- 
of  every  teacher  in  my  district,  and,  if  authorized,  into  every  school 
"tcwlsa 


ROb.iRT  MATHESON,  M.A.,  H.  M.  High  School,  Walkerton. 

*  *  *  Language  Lessims  will  assuredly  prove  a  boon  to  teach- 
ers of  composition.  I  find  that  for  teaching  English  Oramniar  it  is 
superior  to  tlio  usual  treatises,  as  it  treats  of  Grammar  in  a  practical 
manner. 


C.  MOSFS,  P.  S.  I.,  County  Ilaldimand,  Calodoma. 

I  have  carefully  examined  Swinton's  Language  Lessons  for  jutiior 
classes  and  consider  it  one  of  the  best  yet  published,  being  admirablv 
adapted  for  use  in  our  i-  iblic  schools. 


SWINTON'S  LAKOUAGE  LESSONS, 


OEOIIUK  \VArj,A(!K,  U.A.,  Prin.  IIh,'li  School,  WonLmi. 

•    *    *    Atfuoil  I'ook  forprmticul  work. 


BcllOOl 


J.  IF.  JOIfMSTON,  II.  M.  Illtfli  Hclionl.  Tfiorold. 

•    Tliib  litUo  ?)ook  siip,<llc8  a  wiiiu  aiuoh  hill  in  our  p^lilio 


M.  McIMIFUSON,  MA,,  Iloa-l  Maator  II.  S..  Prodc  tt 

»    »    V    IhopuUii.  work  will  liiaiiyurate  a  now  and  more  BiinpoM- 
fnl  niothiul  of  toachinij  this  important  Hiihjoct, 

JOHN  .1   MAOKK.  M,A.,H.ii(l  MuHtrr  11.  S.  Uxhriilgo. 
Rwintou'd  liani^tiago  liO-4,M()im  in  an  ovocllunt  work.     It  uuirht  to  ho 
usoil  by  every  tuuchor  of  Junior  piipiLs. 

T,  O,  STEKI-K,  P.  S.  iri/OdJinal,  County  Prcscott, 
I  am   Willi  plivHt'l  with  itH  concisonoss,  i.liiiiiii.s.^,  and  pleaHinu 
Ht.vlf.     I  foul  tliatit  will  hoof  great  tne,  cMpucially  to  yaiun  and  in- 
u.\purioncea  teaches. 


JOHN  DEAIINRSS,  I.  V.  H.,  East  Middl  csox,  London. 
•    *     "     I  am  very  much  pIo:ned  with  it,  and  can  eouKcienlinnsIv 
rocommond  it.     Tlie  ahmidance  of  good  exaniplos  it  contains  in  a  most 
•ixcellont  feature 


8 


P.  IlOniNS,  M.A.,  Sec.  P.  II.  of  School  Cominissionors,  and  Hnp't 
of  Sch(M)Is,  Montreal. 

*  •  •  It  isane.asy,  clear  and  pnu'tical  intnxluction  to  (Jrnni- 
mar  rn  its  relation  to  Composition,  and  I  hope  to  aeo  it  introduced  in- 
to the  Hchoois  of  this  city. 


JAMES  TURNnULL,  B.A.,  Prin.  Ili^h  School,  Clinton. 
*  ,  *    '■    I  I'onsider  it  a  most  cxocHont  hook  for  the  purpose  In- 
tended.    It  supplies  a  want  that  h.as  Ion-,'  been  felt  by  the  teachers  of 
Ontario.     I  shall  recommend  its  introduction  here 


W.  W.  TAMBLYN,  M.A„  H.  M.  Ilirrh  School,  Oshawa. 
*    I  think  that  i-  is  greatly  superior  to  cither  of  the  other  author 
ized  grammars.     1  ,i  n  sure  that  pupils  using  this  book  would  on  an 
average,  make  as  nmch  progress  in  three  months  as  in  cither  of  the 
others  ui  three  years. 


From  the  "WIIIO,"  Kingston,  An?.  4th,  1S77. 
•    *    *    The  work  is  an  attempt  to  bring  tiie  subject  of  language 
home  to  children  at  the  age  when  knowledge  is  acquired  in  an  objec- 
tive way,  by  practice  and  habit,  rather  than  by  the  tttudy  of  rules  and 
deflnitioua.    It  is  calculated  to  fulfil  its  object  fully. 

From  the  AiWERTISER, 
Swinton's  is  a  bnok  of  cxercincH.  Ever"  part  of  the  subject  is  taken 
up  by  the  pupil,  turned  over,  thoroughly  handled,  considered  from 
every  point  of  view,  and  the  intelligent  knowledge  thus  derived  gen- 
eralized into  a  definition.  But  the  best  feature  of  the  work  is  that  aa 
the  knowledge  of  Grammar  is  acquired,  it  is  immediately  turned  to 
practical  account  in  composition. 


S; 
I 


SWINTON'S  LANGUAGE  LESSONS. 


TH.  GUAIDOT,  I.  P.  S.  Sandwich,  North  Essex. 
I  take  pleasure   In   testifying  to  its  superioi-  excelleiico  and  com- 
pleteness, and  should  be  very  much  pleased  to  see  it  introduced  iuto 
all  our  scliools. 


ROBERT  RODGERS,  F.  S.  1.,  Oouingwood. 
1  have  no  hesitation  in  pronouncing   it  an  admirable  book  for  be 
jfinners.     If  faithfully  taught,   it  would  serve  to  make  Composition 
which  for  the  most  part  is  sadly  neglected  by  teachers,  and  disliked  by 
pupils,  an  easy  and  delightful  study. 

F.  BURROWS,  P.  S.  I.,  Lennox  and  Addington  Counties. 

It  is  a  work  of  rare  excellence,  in  fact  the  best  I  have  ever  met  tor 
teaching  English  Grammar  and  Composition  to  children.  My  teachers 
who  havt  used  it,  unanimously  speak  of  it  in  terms  of  the  highest 
praise. 

Rev.  GEORGE  BELL,  L.L.D.  Public  School  Inspector,  and  Minister  of 
St.  Paul's  Church,  Walkerfon. 

Very  simple,  and  admirably  adapted  te  teach  the  principfqB  of 
Grammar  by  analysis.  The  pupil  will  be  drawn  on  to  take  in  these 
principles  aa  a  pleasure,  rather  than  its  a  task. 


GEO.  BLAIR,  I.  P.  S.,  Gcenville  County, 
in  my  opinion,  the  best  Primary  Grammar  yet  used. 


It  is 


It  is, .  . 

thoroughly  practical.  The  Author  follows  the  analytical  method,  and 
dwells  largely  on  many  subjects  too  much  neglected,  such  as  punc- 
tuation. Although  it  is  really  a  Gra»iimar  the  Author  does  well  to 
avoid  that  name,  and  the  teacher  should  avoid  it  also  in  using  this 
work,  which  cannot  be  too  highly  >mmended,  or  too  generally  intro- 
duced. 


M.  J.  KELLY,  M  D.,  LL.B.,  Inspector  of  Public  Schools,  Brantford. 

*  •  I  consider  the  book  an  excellent  introiluction  to  the  science 
of  Grammar.  The  analytic  is  the  method  pursued  by  the  Author  and 
insisted  on  by  the  Editor,  the  pupil  being  led  up  by  the  siiapki  exer- 
cises In  the  use  of  words  to  tlie  definitions,  instead  of  beginning  with 
them  in  the  first  instance.  The  treatment  of  the  subject  is  thus 
rational  and  philosophical,  and  cantiot  fail  to  awaken  tiie  interest  of 
learners  from  the  outset.  It  is  just  such  a  work  on  English  Grammar 
as  we  might  expect  from  the  hands  of  experienced  practical  instruc- 
tors. 


WM.  WILKINSON,  M.A  ,  Prin.  Cent.  School,  Brantford. 
I  have  the  highest  opinion  of  the  adaptation  of  this  book  to  ac- 
complish the  object  intended,  and  I  expect  great  results  from  its  in- 
troduction into  our  schools  ;  not  so  much  because  it  is  an  exhaustive 
work  upon  the  subject  as  because  it  is  suggestive  of  methods  which 
teachers  can  quite  easily  adapt  to  the  requirements  of  their  pupils. 
For  the  sake  of  the  pupils  who  have  found  Granunar  a  hard  study  and 
for  the  sake  of  my  fellow-teachers  who  have  frequently  wondered  what 
plan  they  would  next  try  to  produce  better  results  on  this  subject,  I 
wish  your  little  work  a  very  large  sale. 


HOW  TO   EEAD; 

A  DKILL  BOOK, 
For  Correct  and  Expressive  Reading. 

ADAPTED  FOR  THE  USE  OP  SCHOOLS. 

By  Richard  Lewis,  Teacher  of  Elocution,  Author  of  "Dominion 

Elocutionist,"  &c. 


PRICE     75     CENTS 


J.  M,  PLATT,  M,D..  P.  R.  Iiispoctor,  PiV-tr.n  Out. 

•  ♦  ♦  l^ewi8"'H(.wtoR(!a(l,"is<)ii(!Of  Die  niicstlittlo  books 
over  lutrodiiced  into  our  Canadian  Schonls.  No  oHicient  toochor 
will  foil  to  liave  his  H«niov  classes  suin'litiil  with  tho  work  at  onco. 

J.  MOillUSO.,-,  M.A..  M.D.,  H.  M.  Hifili  School,  iNowuiaikot. 

8un)j  a  hook  was  wanted  and  I  am  glad  that  tho  want  has  been 
aupplitid  by  an  Klocutionist  of  somo  note.  1  have  adopted  it  for 
our  Junior  classes. 

JOHN  SH.\W.  Head  Master  High  Scliool,  Oniomce. 

•  •  ♦  I  am  pleased  with  it  and  shttU  certainly  introduce  ft  at 
the  earliest  opportunity.  Tlio  publication  cannot  but  be  proiJt- 
ible  to  tea;hor  and  pupil  oliko. 

B.  N.  UODGERS,  Inspector  of  P.  Schools,  Co]liuswo»nl. 

♦  ♦  ♦  V\'o  hope  this  book  v/ill  be  bought  by  every  teac  .er, 
and  introduced  into  every  school.  Wo  firndy  believe,  that  no  tinio 
could  bii  better  spent,  than  in  learnuig  the  simple prlnciplesitlavB 
down  and  practicing  the  suggestions  it  gives  fur  attaiuiug  a  style  of 
leadint;  bn.u  pleasing  and  ell'ective. 

E.  M.BrGO.  M.  A, 

•  *  ♦  I  wish  it  could  be  introduced  into  every  school.  No- 
thing IH  BO  MUCH  NKKDED  IN  OU«  KCUOOLS  AS  SUCH  A  WORK. 

JOHN  JJACOUN,  M.A.,  Head  Master  of  Albert  College  Grammar 
i-ichool,  Prof,  of  Botany  &c. 

♦  *  ♦  I  most  imhesitatingly  reccnnmend  Lkwts'  How  to 
Ri.AP  to  be  immediately  introduced  into  all  our  scliools  and  that 
teachers  compel  pupils  in  th<!  higher  classes  to  obtain  it,  and  in- 
struct them  in  the  use  of  it  every  day. 

J.  MILLER,  B.A..  H.  M.  High  School,  St.  Thomas. 

*  *  ♦  It  will  create  gi-eater  interest  in  a  subject  tiiut  Bbould 
receive  ii^ora  attention 
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HOW    TO    READ — LKWlil 


P.  A.  SWrrZElt,  M.A.,  H.  ^f.  OakvUlo  H.  8. 

Our  BchooiR  have  long  felt  the  waut  of  a  practical  work  ot 
teaching  how  to  road.  Lewis'  "  How  to  Brad,"  from  its  excel 
lence  will  soon  be  in  every  school. 

JAMES  TURNBULIi  B.A.,  Principal,  mgh  School,  Clinton, 

♦  ♦  ♦  The  wholH  wf.rkisiiiell  adapted  to  raake  intelleotnal 
readers,  but  the  examination  questiouH  and  the  solectious  deserve 
special  mention  as  without  thes»:  the  b'>ok  would  be  incomplete. 
Every  teacher  of  reading  ought  to  have  this  work  thoroughly 
mastered. 

JOHN  JOHNflTON.  P.  S.  Inspector,  Bclkville  and  South  Hastings. 

This  work  will  do  much  to  prepare  teiujhers  for  giving  instruc- 
tion in  this  very  badly  taught  sulyect,  and  will  be  of  great  use  to 
private  students,  and  clasgoa  in  Iligh  and  Public  Schools. 

J.  ARTHUR  HOUSTON,  Head  Master  Hawkosbury  High  Scuool. 

♦  •  *  Ihavoexamined*'How  to  Read"  very  carefully  and 
am  very  much  pleased  with  it.  The  effort  made  to  reduce  reading 
to  a  BOience  is  one  with  which  I  heartily  sympathize  The  book 
will  well  repay  a  pertiaal  by  either  teacher  or  pupU.  The  binding 
and  printing  is  far  beyond  what  is  generally  found  in  school  books. 

H.  M.  HICKS,  M.  A.,  H.  M.  Tronto)!  H.  8. 

*  ♦  *  Lbwis'  How  TO  Rrad  lays  down  in  a  clear  and  con- 
cise way  the  principles  upon  which  depend  the  development  and 
improvement  of  the  vocal  organs,  gives  all  the  rules  for  expressive 
reading  that  can  be  used  with  advantage  and  ends  with  some  very 
excellently  marked  selections.  The  examination  questions  are  an 
Important  addition  and  are  very  suggestive. 

REV.  GEO.  BLAIR,  M.A.,  I,  P.  8,  OrenviUe  Co. 

•  ♦  *  Mr,  Lewis'  work  Is  not  only  rich  'n  valuable  Instruc- 
tions, but  contains  also  some  of  the  best  illustrative  pieces  in  the 
Engush  language. 

D.  H.  HUNT,  Head  Master  H.  B.  Waterdown,  Ont. 

•  •    ♦    Ib  an  excellent  work,  and  will  greatly  aid  in  teach 
ing  reading. 

J.  H.JOHNSTON,  M.A.,  H.  M.  Thorold,  High  Svbool. 
The  work  Is  a  valtiable  addition  to  the  text  bookis  of  the  period 
and  supplies  an  aoknowledged  want. 


J^NGLISH   GEAMMAR 

BY  C.  P.  MASON,  B.A.,  F.C.P., 
Fellow  or  Univbbsiit  Oolmgb.  Londoh, 
With  Examination  Papers  by   W.  Houbion.    M.Jl 
PBIOB    75    CENTS. 


Ho InunediatelyJentme  jSoL     ^""^ S^'^^ar pubU  had  theS! 

high  BcbU  th»as^??taXeX^t^/!,r^-^^^^^^^^^  - 

J.  KING.  M.A..  L.LJ)..  Principal.  Caledonia,  H.  S 

peSTfSeS^SJn  ^fT.^"^  ^°/'  ,^^"'^W«  "^ass-book  .«- 
chapter  on  the  A^aSof^fflnnK^^  "^'^'.^^  ^  English  The 
to  place  the  workX  beyond?^?  Fn^i«h°^'  ^  °^  "«*^"  sufficioSt 
fore  the  Canadian  pubUo.  ^  ^nghsh  grammar  hitherto  be- 

A.  n  ^v,^?^^  ^^^'  ^-  M^'^erln  School  Toronto 

l4?ettZ^a^aatAS&cSo°/^  Po^nt^  and 

rank  iu  the  estimation  of  thIS?nL.^^°*  ^^  *°  8ive  it  a  high 
teachers  of  the  countrV  It  haIreSf^?o'?"°^  ^''I'^^-t^e  school 
England  Olid  I  have  ^doubt  it  ^mmoo^^^^  «^«on  iu 

preciation  in  this  Province.  ^®  ^^^^  ^S^  ap* 

'    *    *    ^''^^«^^W.Hli:.H.8..0memee. 
have  been  hSftoS^Sfl^f^T^^'^^^^^'^sinany  teachers 
being  to  teacffi^Xo^  K  exSratVnV^'.?"^      ^*«  "^^t^«d 
dantillu8tratlonawithbut8toreotvi??fi  A^^^^^  '^»<i  f^bun- 

study  even  attroctiTe.  ^^      "^^^  thereby  making  the 

»-O.MAoHENRY,B.A..H:k.,CobourgCol  Institute 
It  is  PI  exoelieut  and  reliable  work     t+  ^n  k         ,f ""*«• 
teachers  and  advanced  pupS  ^^  ^'^  ^®"  received  by 

Of'^Sfth  •'^^^^^^N-  P-  S-  I.."5riloville  and.South  Hastings 
^  Of  aU  the  grammars  that  I  have  seen.  I  consider  MasZ'the 

beS^'ntlff^i!.*lV«.^«.^'i^.*^i«  school.    I  consider  it  by  far 


tbe-l^Br^sh^amma^Torhigh  sch^^^^^^^^^  -'  - 

••ii)i)eared,    Wlth^'  Mason  "Mid"Pi2^^?,lfi"^ii?*'''  *^^"'*  ^>^^  yet 
fcobedetired.  *^9^"8' nothing  more  sosnft 


hi 


MASON  S   GRAMMAB. 

JAMES  TURNBULL,  B.A.,  Principal,  High  Scho  3l,  Clinton. 

*  ♦  ♦  The  more  I  oxamino  it  the  better  I  like  it.  The  num< 
orous  foot  uotos,  the  appendicoa  on  dorivation,  and  the  exainiu- 
fttiou  nuoations,  arc  very  valuable,  and  enhance  its  usefulness. 
♦  ♦  •  Tho  book  should  have  a  place  in  the  library  of  every 
lover  oi  English. 

JOHN  MACOUN,  M.  A.,  Head  Master  of  Albert  CoUego  Grammar 
Sciiool,  Trof .  of  Botany,  &c. 

•  •  *  The  appendix  alone  to  senior  pupils  and  teachers  of 
Ai.t,  grades  is  wtrtli  more  than  the  cost  of  the  book  1.6  it  contains 
thut  whicli  cannot  bo  ignored  either  m  the  teaching  or  study  of 
modyru  English. 

WM.  MACKINTOSH,  P.  S.  Inspector,  N.  Hastings. 

♦  ♦  ♦  For  teachers  and  the  members  of  their  advanced 
olasses  it  has  no  equal. 

REV.  A.  MoCOLL,  P.  S.  Inspector,  Chatham. 

•  ♦  ♦  It  is  a  work  that  only  requires  to  be  Imown,  to  render 
It  an  essential  to  avory  advanced  student  in  the  coimtry. 

A.  MoCULLOCfl,  M.A.,  H.  M.  Drummondvillo  H.  8. 
I  consider  it  an  excellent  work  on  the  subject— especially  in 
Etymology. 

J.  S.  CARSON,  Stx-athroy.,  H.  8. 
Many  difficult  constructions  are  made  clear  and  the  whole  wort 
gives  evidence  of  careful  prepiwation. 

GEORGE  WALLAOK,  B.A.,  H.M.  High  School,  Weston, 
Mason's  English  Grammar  is  worthy  of  a  good  position  among 
the  best  text  books  on  the  subject. 

ALEX.  D.  CRUICKSHAKK,  H.  M.,  High  School,  Vankleekbill. 
It  is  exactly  the  book  to  bo  read  for  the  intermediate  and  second 
class  certifteatoB. 

W.  A.  WHITURY,  M.  A.,  IIofi,d  Master,  Iroquois  H.  S. 
I  consider  it  the  biqut  book  for  oiu' advanced  high  School  classes 

GEO,  H.  ROBINSON,  M.A.,  H.  M.,  High  School,  Whitby. 
♦    *    *    I  feel  that  if  I  succeoded  in  taking  a  pupil  carefully 
throuf^h  the  work  that  ho  would  have  a  tirot-rate  knowledge  of 
English. 

P.  C.  MCGREGOR,  B.A.,  Head  Master.  H.  S.  Almonte. 
1  consider  it  one  of  the  best  worlts  published  on  the  subject. 

D.  H.  HUNT,  H.  S.  Waterdown.  '^ 

It  is  an  exceUeut  book  of  reference  or  text  book  for  senloi  claB-c* 
In  our  high  gchools. 


MASON  S   ORAMAI/LB. 


GEO.  BLAIR,  I.  P.  8.  Gronville  county. 
It  iH  the  moat  complete  English  grammar  yot  published.    It  goes 
into  the  very  roots  of  the  English  language,  and  is  admirably  ad- 
apted for  a  Ivauced  cloBses. 

ROBBRT  MATHESON,  B.A.,  Head  Master,  Napanee,  H.  8. 

♦  ♦  •  In  etymology  and  analysis  Mason  is  i>articularly  full 
ana  clear  *  ♦  *  The  wholo  work  is  to  tho  student  of  Euglish  a 
mine  of  wealth. 

J.  MOiLAR,  B.A.,  H.M.  H^,'h  School  St.  Thomas. 
I  have  examined  tho  work  and  I  am  eatisfled  it  will  prove  a 
valuable  treatise  ou  the  subject  for  high  schools.    Many  of  its 
features  thouj^b  somov/hat  novel  in  their  character  will  tend  to 
BimpUf  y  the  difflcultles  of  tho  student. 

J.  BEATH,  B.A.,  H.  M.,  St.  Catharines  OoU.  Ingt. 
I  regard  Mason's  BngUsh  craminar  as  an  excellent  manual  for 
middle  forma  in  our  high  schools.    It  is  just  the  text  book  for  the 
intermediate  examinataons. 

E.  M.  BIGG,  M.A. 

♦  ♦  ♦  Used  with  Fleming's  ano-'yeifl  it  iB  just  what  la  wanted 
in  our  schools. 

P.  A.  SWITZEB,  M.A.  H.  M.  Elora  H.  8. 

Mason's  English  grammar  is  imdoubt«dly  a  very  suitable  book 
for  high  schools. 

R.  KINNEY,  M.A.,  Insp.  of  Schools,  Dist.  No.  2,  Leeds. 

♦  ♦  ■*  The  development  of  modern  English  out  of  the  older  forms 
of  the  language,  as  presented  by  this  author,  gives  the  pupil  a 
clear  comprehension  of  the  manner  in  which  our  language  has 
come  to  be  what  it  is,  and  ohe  thoroughness  with  which  the  sub- 
ject of  etymology  and  syntax  are  presented,  renderj  the  work  very 
valuable. 

J.  H.  JOHNSTON,  M.A.,  H.  M.,  H.  S.,  Thorold. 
It  is  something  more  than  a  coL'  jction  of  dry  and  vagualy  ex- 
pressed  definitions  and  rules.  Tho  subject  is  treated  in  a'  rational 
and  philosophical  manner  and  in  cases  of  difBculty  whether  of 
derivation  or  coubtruction  tho  author  very  properly  refers  to  tho 
original  forms.  The  work  will  bo  valuable  to  the  teachers  as  well 
as  to  the  advanced  classes  in  our  high  schools. 

GEO.  B.  SPARLING,  Upper  Canada  College. 

Mason's  EngUsh  grammar  merits  a  high  place  in  Canadian 
schools. 

E.  L.  OHAMBEPJLAIN,  B.A.,  H.  M.,  H.  S.,  Gananoquo. 

I  am  satiuiled  on  a  close  examination  that  the  work  is  a  valuable 
addition  to  our  Ust  of  school  books. 

J.  MAY,  L  P.  8.,  Co.  Carleton. 

♦  •   •    Admbrablyatlapted  to  the  higher  classes  in  our  publlft 
«nd  hlfih  sobools 
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MASON  8  aUAJlMAB. 

JNO.  J.  MAGEB,  B.A.,  H.  M.,  H.  S„  Cxbridge. 

I  intend  to  use  Mason's  English  grammar  in  the  senior  division 
of  the  high  school  here.  I  consider  it  a  very  superior  book  in  all 
its  parts. 

J.  A.  HOUSTON,  H.  M..  H.  S.,  Hawkabary. 
I  have  carefully  examined  "  Mason's  English  grammar  "  htm" 
consider  it  a  book  which  should  be  in  the  hands  ofevery  taachei-. 

H.  M.  HICKS.  M.aTh.  M.,  Trenton.  H.  & 

♦  ».  *  Though  the  work  may  be  used  with  advantage  by  all 
it  18  especially  adapted  to  use,  in  classes  in  high  schools,  or  to  tJ.i 
wants  of  advanced  puijils, 

W.  C.  MIDDLETON,  H.  M.,  H.  S.,  Amprior. 
Mason's  grammar  is  full  of  the  most  valuable  information  \w<^\- 
ciouBly  selectod.    It  cannot  fail  to  yiold  the  moat  flatiBfacLory  in- 
sults in  the  bauds  of  an  efficient  teacher. 
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HAMBLIN    SMITH'S 

MATHEMATICAL  WOKKS 


▲U  UBSD  AIiMOST  KZOIiUSIVKLT 


In  the  Normal  and  Model  Schools,  Toronto; 
Upper  Canada  College;  Hamilton  and 
Brantford  CoUogiate  Institutes;  Bow- 
manville,  Berlin,  Belleville,  and  a  large 
number  of  leading  High  Schools  in  the 
Province. 


HAMBLIN  SMITH'S  ALGEBRA, 

With  Appendix,  by  Alfred  Baker,  B.A,,   Mathematical  Tutor,   Uni- 
versity College,  Toronto.    Price,  90  cents. 

THOMAS  KIRKLAND,  M.A.,  Science  Master,  Normal  School. 

"It  is  the  text-book  on  Algebra  for  candidates  for  second-class 
certificates,  and  for  the  Intermediate  Flxamination.  Not  the  least 
valuable  part  of  it  is  the  Appendix  by  Mr.  iiaker." 

GEO.  DICKSON,  B.A.,  Head  Master,  Collegiate  Institute,  Hamilton. 

"  Arrangement  of  subjects  good  ;  explanations  and  proofs  exhaus- 
tive, concise  and  clear ;  examples,  lOr  the  most  part  from  University 
and  College  Examination  Papers,  are  numerous,  easy  and  itrogres- 
sive.  There  is  no  better  Algebra  in  use  in  oiu"  High  Schools  and 
Collegiate  Institutes." 


WM.  R.  RIDDELL,  B.A.,  B.  Sc,  Mathematical  Master,  Normal 
School,  Ottawa. 

"  The  Algebra  is  admirable,  and  well  adapted  aa  a  general  text- 
book," 

W.  E.  TILLEY,  £.&.,  Mathematical  Master,  Bowmanvillc  High  School. 

"  I  Ijok  on  the  Algebra  as  decidedly  the  best  Elementary  Work  on 
the  subject  we  have.  The  examples  are  excellent  and  well  arranged. 
The  explanations  are  easily  understood." 

R.  DAWSON,  B.A.,  T.C.D.,  Head  Master,  High  School,  Belleville. 
"With  Mr.  Baker's  admirable  Appendix,  there  would  seem  to  he 
nothing  left  to  be  desired.  We  have  now  a  first-class  book,  well 
adapted  in  all  respects  to  the  wants  of  pupils  of  all  grades,  from  the 
beginner  in  our  Public  Schools  to  the  most  advanced  student  in  our 
Collegiate  Institutes  and  Hii^h  Schools.  Its  publication  is  a  great  boon 
to  the  over-worked  mathematical  teachers  uf  the  Province." 


EXAMINATION   PAPEES 
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ABITHMETIO, 

By  J.  A.  McLkllan,  L.L.D.,   Inspector  High  Scljools,  and 

Tuos.  K1BKI.AND,  M.A.,  Scioiioo  Mubtor,  Normal  School, 

Torouto.         Second  Edition. 

PBIOE      »1.00. 


From  the  QDKLPH  MEKCUltY. 

,t.  *x,  *.  '^^^  ^°'"''  '^  (Wvided  into  six  chaptovfl.  Tho  first  in 
on  Ihe  Uuitary  Method,  aud  gives  solutions  showing  its  applica- 
tion to  a  v/irioty  of  problems,  in  Siinplo  (ind  Compound  Propor- 
tuu;  Perc<MitHj?o,  Interest,  Discount,  Profit  aud  Loss;  Propor- 
tional Parts,  Partnership,  ;  Chain  Kule,  Exchange,  Alligation  • 
CoumiiHsion,  Insuranoo,  &o.,  Stocks;  and  Miscellaneous  Pro- 
blorna.  The  second  is  on  Elementary  Kulon,  Measures  and 
Multiples,  Vulgar  and  Decimal  Fraction k.  Tbu  third  con- 
tains Examination  Papers  for  entrance  into  High  Schools 
and  Collegiate  Institutes,  the  fourth  for  candidates  for  third 
class  certiflcatos,  the  fifth  for  candidates  for  the  Intermediate 
Examination  and  Second-Class  Cortiflcates,  and  the  sixth  for 
candidates  for  Third  Class  Cortiflcates  and  University  Honors 
It  will  bo  observed  that  the  work  begins  with  the  fundamontal 
rules— those  principles  to  be  acquired  when  a  pupil  first  enters 
upon  the  study  of  Arihinetic,  and  carries  him  forward  till  pre- 
pared for  the  highest  class  of  certificate  and  for  Honors  of  the 
UniverHity.  *  ♦  ♦  Teachers  will  find  in  it  a  necessary  help  in 
supplying  questions  to  give  their  classes.  Those  who  aspire  to 
be  teachers  cannot  have  a  better  guide— indeed  there  is  not  so 
good  a  one— on  the  subject  with  which  it  is  occupied. 

From  the  ADVERTISER. 
,,  '*  *  By  all  who  are  groping  after  some  method  better  than 
they  have  at  present,  this  volume  will  be  cordially  welcomed  and 
many  wiio  have  never  suspected  the  possibility  of  accomplis'hina 
so  much  by  independent  methods  Avifl  be  by  a  perusal  of  the  in- 
troductory chapter  impoUed  to  think  for  themselves,  and  enabled 
to  teach  thear  pupils  how  to  do  so.  ♦  ♦  *  It  is  far  superior  to 
iiuything  of  tlie  kind  ever  introduced  into  this  ooimtry  *  ♦  ♦ 
The  typographical  a];)i,.carance  of  tho  work  is  of  a  very  Inch 
chariicter— (juitt!  equal,  in  fact,  to  anything  of  the  kind  issued  by 
the  ojbt  publiabing  houses  of  London  or  New  York, 

Prom  the  TELESCOPE. 
*  ♦  ♦  The  plan  of  the  work  is  excellent,  the  exercises  beina 
an-angotl  progi-ossiveiy,  each  series  preparing  the  student  for  the 
next.  The  problems  are  all  original,  and  so  constructed  as  to 
prevent  the  student  using  any  pmely  mechanical  method  of  bo- 
ution.  *  *  *  Wo  should  reaUy  feel  proud  of  our  Canadian  Au- 
tnors,  and  publislnug  houses,  when  we  consider  the  infancy  of 
our  country  and  the  progress  it  haK  made  and  is  making  in  edu- 
cational matters,  and  particularly  in  the  recently  publibhod  edu 
catiuual  workh. 


SXAMINATION    PAPERU    IN    ASITHIIETIO. 


J.  MORRISON,  M.  D..  Principal,  H.  8.,  Newmarket. 

♦  ♦  •  It  is  one  of  tho  best  contribntionB  to  Arithmetic 
which  haH  been  made  of  lato  yearn.  The  Unitary  Hystem 
cannot  fail  to  bo  addoptod  in  all  our  schoola,  and  this  book  places 
tho  whole  subject  in  a  satisfactory  light, 

J.  D.  PLATT,  B.  A.,  P.  S.I.,  Prince  E.  Co. 

♦  ♦  ♦  IconHidor  this  work  well  adapted  to  Hocuro  thorough- 
ncBS.  Tho  introductory  chapter  in  explanation  of  tho  Unltarj 
Method  1h  oH))ecially  vahuiblo.  Tho  anxiety  which  ToachorH,  and 
Candidates  for  Cortiftcatos  manifoHt  rogardiug  tho  work,  is  the 
highest  recommendation  of  its  practical  utility 

K.  RODGERS,  P.  S.  I.,  Colliiigwood. 

♦  ♦  ♦  It  cannot  fail  to  receive  a  cordial  welcome  from  all 
our  Tonchnra  in  the  Hij^h  and  Public  Schools.  Wo  mtist  cordially 
commend  its  Uitroduction. 


JAMES  McBRIEN,  I.  P.  S.  Co.  Ont. 

♦  •  ♦  This  work  should  bo  in  the  hands  of  all  that  desire  to 
obtain  perpetual  and  Provincial  Certificates. 

WM.  MACKINTOSH,  P.  S..I.,  N.,Ha8tingr, 

•  •  *  The  Examination  Pa-  -ers  in  Arithmetic  I  look  upon 
as  one  of  the  most  really  usofid  additions  that  have  yet  been 
made  to  auadian  school  book  literature.  ♦  ♦  *  The  thirty- 
four  pages  of  instruottons  on  the  Unitary  Method  are  worth  far 
more  thou  the  entire  book  costs. 


«    « 


li.  BLAIR,  I.  P.  S.,  Grenville  Co. 
This  work  was  much  i  aeded  and  will  givti,  I  sini^erely 
trust,  the  finishing  blow  to  the  rult  and  rote  system  in  Arithme- 
tic which  has  so  lone  been  freezing  ^he  very  life  out  of  our  Can- 
adian schools.  Every  candidate  for  the  various  examinations  in 
Ontario  ought  to  procmre  this  work  which  not  only  explains  the 
analytical  method  clearly,  but  applies  it  thoroughly. 

P.  BURROWS,  P.  S.  I.,  Len.  &  Ad.  Cos. 
•  "♦  ♦  Dr.  McTjellan'B  reputation  as  an  Arithmetician  is  so 
deservedly  high,  and  ho  has  already  dono  so  much  to  excite  a 
rational  study  of  Arithmetic,  that  it  would  seem  unnecessary  to 
say  a  word  in  commendation  of  this  collection  of  Arithmetical 
Questions.  I  am  sure  those  arithmetical  papers  and  exposition 
of  the  Unitary  Method  will  bo  received  by  our  teachers  with 
great  satisfaction. 

J.  S.  CARSON,  P.  S.  I..  Co.  Middlesex. 

As  a  work  to  foster  independent  thought,  McLellan  & 
Eirkland's  ^^jithmetic  stands  alone  and  xmrivaUed,  nearly  every 
teacher  in  my  Inspectoral  Division  has  a  copy,  and  pronounces 
it  admirably  adapted  to  the  various  degrees  of  difficulty  required 
in  our  Pubhc  Schools. 

T.  O.  STEELE.  I.  P.  S,,  Co.  Prescott. 
,     It  tills  a  vacancy  long  felt    by    Teachers  and    those  pre- 
pariuff  to  teach,  and  to  «ucb  I  do  most  heartily  recommena  it- 
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■XAMINATION    PAPERS    IN    ARITHMKTIO. 
Prom  the  GRAND  RIVER  SACHEM. 


•    * 


Cftudidatee  propuitinc  for  Teachora'  Certiflcatea  ol 
Mjy  grado,  cannot  airord  lio  bo  with,  ut  it.  The  name  of  the  Au- 
thors  boinK  a  nufflcient  «uaruntoo  of  Ita  vuhie  to  tho  pupil  aa  well 
»B  to  the  laivato  atudent. 


•    * 


Prom  tlio  STRATFORD  BEACON. 


It  also  has  a  choiitor  on  the  "  Unitary  Method  "  of 
■olviuK  i)rol)leni8,  wliich  will  bo  found  of  iuvoluablu  utility  to 
UMU'.hvrf  uiidi)upil8,  who    may  i)erchauco,   havo  boen  hither 

plodduit,'  tht!ir  droitry  way  "  through  the  dilferont  rules  and  fox  - 
mulii  of  tlio  tiixt-bookH  of  tho  proaent  day.  IJy  followini,'  this  me- 
thod tho  youthful  arithmoticiau,  after  havhig  mastorod  tho  '•  fun- 
damental rules,"  is  oiuibled  to  solve  any  problem  tliat  has  the 
requiait-e  data  for  its  own  solution.  In  addition  to  arithinotical 
practice)  this  method  atrougthons  and  oxpandn  the  mind  by  giving 
It  exorcist;  m  tho  most  rigid  logic  and  oocurato  analysiB,  and.  in 
Hliort  irauis  it  to  •'  think. "  We  may  add  tlmt  the  paper,  typoma- 
phy,  bimhiig,  and  in  fact  the  tout  enskmulk  of  the  book  are 
creditable    to  tho   enterprising   publishora. 


J.  MAY,  I.  P.  S.  County  Carlton. 

•  »  ♦  The  typography,  paper  and  binding  are  highly  credi- 
table to  tho  pubhshers,  and  better  still,  the  matter  soefna  to  be 
excellent.  1  trust  it  ■will  fall  into  tho  hands  of  every  advanced 
pupil  in  tho  province,  and  especially  into  those  of  teachera,  and 
candidates  for  teachers  certincatea. 


ai.  J.  KELLY,  L.  L.  B.  M.  D.,  I.  P.  S.,  Ooimty  of  Brant. 

♦  •  ♦  It  can  not  fail  to  be  of  great  service  to  candidates  for 
the  High  Schook,  Intermediate  Examinations  for  Teachera*  Cer- 
tificates and  for  Matriculation  in  the  University  of  Toronto.  The 
authors  have  achieved  distinction  aa  Teachers  of  Mathematics 
and  the  publishers,  Messrs  Adam  Miller  &  Co.,  Toronto,  deserve 
great)  credit  for  tho  mechanical  appearance  of  the  work. 

J.  MAY.  I.  P.  S.  County  of  Carlton. 
I   trust  this   work  will   be  uaed  by   every   advanced   pupil 
In  the  iiro\  luce,  and  especially  by  Teachera  and  Candidatea  for 
Xeachers'  Certificates. 


J.  J.  MAGEE,  B.  A.,  H.  M.,  Uxbridge.  H.  S. 

•  •  *  I  conbidor  them  the  boat  collection  of  Arithmetic 
problems  that  has  yet  appeared.  My  experience  as  teacher  has 
Deen  that  Iho  text  books  did  not  furnish  sufficient  variety  of  ex- 
nmples.  This  book  auppUes  a  want  felt  by  most  teachers.  The 
"  Unitary  Method "  deserves  especial  notice  ns  affording  one  of 
the  host  means  of  drawing  out  and  strengthening  the  mental  fa- 

•Ultit'8. 


J  M.  PLATT.  P.  8.  I..  Picton. 
This  book     cannot  fail 


This  book  cannot  fail  to  prove  a  very  great  boon  to 
Teachers,  who  have  exhausted  their  store  of  questions  formonth- 
ly  oxaniinationa  &c.,  and  aa  an  exeroiaebook  for  pupila  it  has  ao 
luuerior. 


UXAMIMATION    PAPKRS    IN    ARITHtfBTlO. 

TFfOMAH  PKAUCE.  P.  H.  I..  Co.  Waterloo. 

o/M*  *  1*  •  I'.  "'\"  ''"  """'^  w't'li  a.Ivaiita«o  bv  iiiidIIh  in  fliftfn„,.«, 
flfth,  »in(l  Hixtli  chiHflOH  ill  tho  I'ubli,,  Hchools  ,ma  v  «ii  mT 
School  I'upilH.  I  oouHldor  tho  work  wilK  oHpoc  ly  t  ^efu  Snv' 
ever,  to  peruouB  propai-ing  for  Toachors'  KxailiinSiH 

I.  J.  BIRCH  A  UD,  Toronto  Public  Schooln 


J.  A.  CLARK,  M.  A..  H.  M..  Picton,  H    S 
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J   BE  ATT  Y   &  CLARE'S  . 

BOOK-  KEEPING; 

A  Tbeatisb  ov  SmoLH  and  Double  Entry  Book-Keepino, 

FOR  USE  IN  HIGH  AND  PUBLIC  SCHOOLS, 

By  S.  G.Beattt,  Principal  Ontario  Commercial  College,  Belle- 

ville,  and  Samuel  Clabe,  Book-Keeping  and  Writing 

Master,  Normal  Sohool,  Toronto. 

PBICE    70    CENTS. 


T,  O.  STEEL,  Inspector,  P.  S.  Co.,  Prescott. 

•  •  ♦  I  considor  "  Beatty  A  Clare's  Book-keeping"  plain 
and  simple,  yet  sufflxjiently  comprehonnive  for  all  practical  pur- 
poses, and  especially  fitted  for  a  school  text  book. 

WM.  TASSEE,  L.  L.  D  ,  H.  M..  Gait,  Col.  Institute. 

♦  ♦  ♦  Simple,  clear,  devoid  of  oonfuplng  defluitions  and 
very  practical  throughout. 


J.  W.  CONNOR.  B.  A.,  H.  M„  H.  S.,  Berlin. 

,     *   **,^  consider  it  the  best  elementary  work  on  the  snb- 
Ject  that  I  have  yet  seen. 


D.  C.  McHENRY,  M.  A.  Princpal,  Cobonrg  Collegiate  Institute. 

I  oonsder  Beatty  &  Clara's  Book-keeping   an  excellent  text 
book. 


A.  YOUNG,  Principal  of  Berlin,  C.  S. 

The  work  on  Book-keepmg  by  Beatty  &  Glare  is  the  best  that 
I  ever  saw. 


JOHN  WILSON.  Math.  Master,  Port  Hope,  H.  S. 

*  ♦  ♦  I  feel  safe  in  recommending  the  work  to  my  fellow 
teachers  throughout;  the  Province,  as  one  well  adapted  to  ensure 
thoroughness  m  the  art  of  Book-keeping. 

HUGH  J.  STR\NCt,   B.  a.,  H.  M.,  H.   S.,  Goclei-ich, 

X  ti-  *  ^*"  elucidation  of  the  subject  being  clear  and  ade- 
quate, the  work  will  prove  a  valuable  aid  to  all  who  may  wish  to 
make  themselves  thoroughly  acquainted  with  the  principles  of 
Book-keepmg. 

.J>  J.  S.  CARSON,  Inspector,  Middlesex. 

♦  *  ♦  I  am  assured  from  an  examination  that  it  Is  su- 
perior to  any  other  work  for  our  Canadian  School  . 


BBATTY  AND  OLAItB'9  BOOK-KEEPING. 


GEORGE  BLAIR,  I.  P.  8.  Greiiville  County. 

•    ♦    *    I  consider  it  the  best  introduction  to  Book-k6«pitiR 
I  have  yet  seen. 


A.  CARLYLE,  B.  A.   H.  M.„  Port  Rowan.  H.  8. 

*    •    *    I  consider  it  by  far  the  best  text-book  on  the  subject 
that  I  have  yet  seen. 


JAMES  MoBRIEN,  I.  P.   8.  Co.,  Ont. 

The  method  of  Inatruction  adopted  by  the  authors  is  simple 
natural,  and  philosophical. 


GEO.  A.  80MERVILLE,  Teacher  of  Book-keeping,  Guelph,   U.  S. 

*  ♦  ♦  Candidates  for  teachers'  certificates  will  And  thig 
book  superior  to  any  other  on  the  subject  at  present  before  the 
public. 


JOHN  SHAW,  H.  M.,  H.  R.,  Omemee. 

Of  the  many  elementary  works  on  Book-keeping  which  have 
found  their  way  into  the  school  room  during  my  twenty  years' 
career  as  a  master,  I  believe  Beattv  &  Clare's  will  prove  the 
most  valuable  to  both  teacher  and  pupil.  It's  analytic  method 
and  its  short,  simple  end  comprehensive  "  sets"  are  admirably 
calculated  to  All  a  want  long  felt  in  oiur  schools. 

JOHN  JOHNSTON,  P.  S.  Inspector  Belleville  and  8.  Hastings. 
•    ♦    ♦    I  consider  it  the  best  work  on  the  subject  I  bave  yet 
seec  and  well  adapted  for  all  kinds  of  schools. 

I*.  0.  MCGREGOR,  B.  A.,  H.  M.,  Almontr,,  H.  8. 

.*  *  *  I*  is  very  practical  and  analytical  ond  the  principles 
of  both  single  and  double  entry  are  thoroughly  explained. 

M.  MoPHERSON,  M.  A.,  H.  M.,  Prescott,  H.  S, 
I  have  submitted  Beatty  &  Clare's  Book-keeping  to  two 
practical  Book-keepers,  who  are  also  teachers  and  they  speak  of 
It  in  very  high  terms.  After  a  careful  examination  of  the 
principles  and  details  of  this  work,  I  can  fully  recommend  it  as 
a  very  suitable  text  book  for  our  High  Schools . 


*   * 


W.  H.  TAMBLYN.  M.  A,,  H.  M.,  H.  S.,  Oshawa, 

I  can  heartily  recommend  Beatty  &  Clare's  Book- 
Keepmg  for  the  following  reasons  :— the  definitions  and  explana- 
tions of  the  use  of  the  various  books  are  very  clear,  the  reasons 
for  difierent  steps  are  well  shown ;  the  order  of  closing  ledger 
accounts,  the  different  formrt  of  "  Trial  Balance  "  and  directions 
for  the  detection  and  correction  of  errors  in  it  and  in  the  several 
books  used,  are  very  good,  indeed,  while  the  Review  Questions  at 
the  end  of  each  set  are  very  valual  'e  to  the  student. 

WM.  WILLIAMS,  B.  A.,  Head  Master,  CoUiugwood  H.  S. 

*    *    ♦    It  is  the  most  suitable  work  on  the  subject,  for  our 
Canadian  Schools  that  I  have  yet  seen. 


BBATTY  AND  GLARE'S  BOOK-EBEPINO. 


F  L.  MICHRLL,  B,  A.,  Head  Master,  Perth  High  School. 

*  ♦  ♦  It  ia  in  every  respeot  a  practical  treatise  ami  not  a 
rammation  of  forms  tbat  may  do  very  wo'l  in  the  schoul  room, 
but  must  be  discarded  in  the  office.  Its  introduction  will  bo  a 
aeoided  advantage  to  the  pupils  of  our  High  Schools. 

James  LUMSDIN,  M.  a.,  Head  Master,  Port  Dover,  H.  S. 

•  ♦  ♦  The  explanations  and  directions  given  are  clear  and 
comprehensive,  and  the  exercises  proceeding  gradually  from 
th«  more  simple  to  the  more  complicated  forms  of  business  are 
w-11  adapted  to  ground  the  pupil  thoroughly  in  the  principles 
cl  a  mercantile  education. 


J.  MILLAR,  B,  A..  H.  M.,  H.  S.,  St.  Thomas. 

♦  ♦  ♦  I  am  satisfled  we  have  nothing  of  the  kind  so  well 
ftd  ipt«d  for  preparing  candidatos  for  the  H.  S.  Intermediflte 
and  Tijocher's  Examinations.  There  is  no  doubt  it  will  come 
iuto  general  use. 


M.  J,  KELLY,  L.  L.  B.  M.  D.,  I.  P.  S.,  County  of  Brant. 

♦  ♦  ♦  In  clearness  of  arrangement,  in  completeness  and 
oomprehensivenrss  of  details,  in  typographical  neatness  and 
accuracy,  it  surpasses  any  boolc  now  in  use  in  this  Province  on 
the  same  subject— I  can  most  cordially  recommend  it  to  the 
teachers  of  our  High  and  Puolic  Schools. 


•    0    * 


JOHN  KING,  A.  M.,  L.  L.  D, 

.,    ,  _  For  school  work  I  consider  it  superior  to  any  other 

that  I  have  examined.  The  explanations  are  clear  and  compre- 
hensive, evidently  coming  from  practical  teachers  who  know 
the  points  that  are  likely  to  bewilder  the  young  student. 

ROBERT  TORRANCE,,  P.  S.  I.,  Guelph. 

*  •  *  It  is  dear  and  simple  in  the  explanations  given,  its 
•rrangement  is  good,  and  a  large  amount  of  useful  information 
on  the  subject  is  condensed  into  small  compass. 

H.  M.  HICKS,  M.  A.,  H.  M.,  H.  S.,  Trenton. 

*  *  *  It  seems  to  mo  much  better  adapted  to  the  present 
eonditlon,  and  wants  of  cur  schools,  than  any  other  work  on  the 
subject  with  which  I  am  acquainted. 

1      .  DORLAND,  B.  A.,  Prin.  Newburgh  Academy. 

*  '  *  For  use  in  our  High  and  Public  Schools  it  is  decided- 
ly t'«%  best  work  on  the  subject  that  we  have  and  cannot  but 
mMt  with  approvaL 
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ELEMENTARY  STATICS. 


BY 


THOMAS  KIRKLAND,  M.A., 
Science  Jttaster,  A*ormal  School^  Toronto. 


PRlcs,  SI  .00. 


W.  R.  BiDDKiL,  6.A.,  B.SC.,  Mathmnatieta  Matter,  OUmoa  MormaA 

School. 
"  From  a  careful  examination  of  it  I  think  it  will  be  of  great  OM 
to  those  preparing  for  the  examinations  of  the  Cental  Board. 

a»o.  Baftip,  M.A.,  M.B.,  Science  Master,  Ottatoa  Normal  SchooL 
"  It  supplies  a  great  want  felt  by  those  preparing  for  Teachei^ 
Certificates.    This— did  it  possess  no  other  merits— should  malce  it  a 
great  success.     It  is  by  far  the  best  text  book  on  the  subject  for  the 
schools  of  Ontario  I  have  seen." 

Gbo.  H.  RoBQisoN,  M.A.,  Head  Master,  Whitby  High  School. 

"It  is  the  work  of  one  of  the  most  successful  teachers  in  the 
Dominion,  and  every  page  bears  evidence  that  it  is  no  hasty  compi- 
lation, but  the  fruit  of  nAatured  thought  and  experience." 

C.  J.  Macomoor,  M.A.,Pnnd:jpa2  High  School,  Stratford. 

"  In  the  Statics,  the  tret^tment  of  the  subject  is  at  once  el<)mentary, 
and  rigid  enough  to  lay  the  foundation  of  accuracy  in  the  further 
prosecution  of  the  science." 


D.  C.  HcHenry,  B.A.,  Collegiate  Institute,  Cobourg. 

"  Amongthe  valuable  text-books  you  have  recently  published,  none 
ismore  timely  than  your  '  E'ementary  Statics.'  A  work  of  the  kind  was 
greatly  needed,  especially  by  High  School  Teachers ;  and  it  is  likely  to 
meet  with  very  general  favour." 

^  J.  W.  CoNNBR,  M.A.,  High  School,  Berlin. 

"  Mr.  Kirkland  has  placed  the  teachers  of  Ontario  under  great 
obligations  by  publishing  his  excellent  little  work.  The  arrangement 
and  clearness  of  the  'Book  work'  and  the  admirable  selection  of  pro- 
blems, would  of  themselves  place  the  book  in  the  first  rank  of  elemen- 
tary treatises ;  but,  above  all,  one  can  trace  in  every  page  the  result  <  ^ 
the  author's  practical  experience  in  teaching  the  subject.'* 


#>nt>(«WHM 
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B^iBMBNTARY  STATICS. 
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ALU.  HoSBAT,  M.A.,  Mathematical  Master,  Oalt  Collegiate  Institute. 
"ThoTantof  a  text-book  on  'Elementary  Statics,' at  onca  scien- 
tific and  equal  to  the  oompreliension  of  students  who  Icnow  little  of 
mathematics,  has  long:  boon  felt.  Mr.  Kirk  land's  treatise  supplies  this 
want  admirably.  I  know  of  no  other  treatise  so  suitable  oa  a  text- book 
tor  candidates  for  the  'Intermediate 'and  Second  Class  Certificates. " 

W.  W.  TahbIiTN,  M.A.,  Head  Master,  Oshawa  High  School. 

"  After  a  careful  oxaminalion  of  '  Kirkland's  Elementary  Statics' 
and  a  comparison  of  it  with  other  works  upon  the  sume  subject,  I 
have  not  the  least  hesitation  instating  that,  in  ray  opinion,  It  is  far 
the  best  out,  for  all  those  that  are  preparing  for  Teachers'  and  Inter- 
mediate Examinations.  The  definitions  are  very  clear ;  the  problems 
ure  selected  with  great  care  and  excellent  judgment;  tlie  stylo  and 
workmanship  leave  nothing  to  be  desired." 

J.  Moiuusoif,  M.A.,  M.D.,  Principal,  High  School,  Newmarket. 
"I  have  no  hesitation  in  saying  that  the  'Statics'  is  the  best 
elementary  work  on  the  subject  in  oiu-  language.  Indeed  the  fact  of 
its  emanating  from  the  pen  of  so  distinguished  ~.  teacher  as  Mr. 
Kirkland,  is  a  sufflcient  recommendation  to  warrant  us  in  placing  it 
en  our  list^of  text  books." 

Wm.  OiiIVBR,  B.A.,  Head  Master,  Hiyh  School,  Bowmanville. 

"  Mr.  Kirkland's  well-known  reputation  for  mathematical  scholar* 
•hip  would,  almost  of  itself,  have  been  sufficient  guarantee  for  his 
success ;  hut  It  must  be  added  that  he  has  accomplished  the  work 
in  a  very  happy  manner.  Among  its  special  excellencies  must  lie 
mentioned  his  uispensing  altogether  with  Trigonometry,  requiring  only 
a  knowledge  of  the  1st  Book  of  Euclid  and  very  simple  deductions 
from  it,  his  clearenuuciatlonsof  first  principles  anil  graduated  series  of 
exercises  leading  tiie  student  on  step  by  step  tjll  ho  has  completely 
mastered  the  subject.  I  have  no  hesitation  in  saying  that  it  is  far 
better  adapted  to  our  Canadian  Schools  than  any  other  work  on  the 
same  subject" 

Jno.  J.  Maoeb,  B.A.,  Head  Master,  Uxbridge  High  School. 

"  I  consider  Kirkland's  Statics  better  adapted  to  the  requirements 
of  those  preparing  for  Provincial  Certificates  than  any  other  text 
book  previously  authorized  or  recommended.  The  faci;  that  it  can  be 
mastered  without  Trigono  mctry  will  recommend  it  to  many  who  liave 
been  prevented  from  studying  other  works.  The  exam|)Ie8  worked 
on  eaon  chapter  sufficiently  illustrate  the  method  to  be  pursued  in  all 
cases." 

Oborob  WAiiiiAOB,  B.A.,  Head  Master,  High  School,  Weston. 

"  Mr.  Kirkland's  manual  on  Statics  will  be  of  the  greatest  service 
to  candidates  for  Seconds  or  the  Intermediate.  I  am  acquainted  with 
no  book  so  well  suited  for  those  examinations.  I  shall  strongly  re- 
commend it  to  my  students." 

J.  W.  AoRBS,  B.A.,  Head  Master,  High  School,  Paris. 

"1  shall  feel  much  pleasure  in  recommending  its  v-io  in  the 
Paris  School,  and  consider  that  in  so  doing  I  shall  consult  the  best  in- 
terests of  the  pupils." 
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D.  H.  HuNTiR,  B.A.,  Head  Masttr,  Waterdown  High  School. 

"  I  have  much  pleasure  in  stating,  that,  from  the  hin^h  reputation 
the  author  has  gained  as  a  succcssftil  lecturer  on  Philosophy,  I  was  led 
to  expect  a  good  work  on  Statics,  and  have  been  in  no  wav  disap- 

E tinted.    The  work  has  fully  come  up  to  my  expectations.     It  has  been 
troduced  into  the  High  School  here,  and  is  giving  great  satisfaction." 

F.  L.  MiTOHlLL,  B.  A.,  Head  Matter,  Perth  High  School. 
"TbedefiniUonB  are  clearly  expressed,  the  examples  plain  to  the 
average  student,  and  the  problems  well  selected  and  judiciously  ar- 
ranged." 

0.  FBssRMDiir,  B.A.,  H4ad  Matter  of  High  School,  Brampton. 
"The  definitions  and  explanations  are  admirable,  containing  Just 
what  is  neceHsary  and  aufflcleut,  and  the  {iroblems  are  numuruus  and 
well  seleotod." 

W.  A.  Whitnst,  H.A.,  ff.  M.  High  School,  IrojuoiB. 
**  I  deem  the  Statics  the  beet  I  have  ever  seen." 

P.  A.  SwiTZBK,  M.A.,  Head  Master,  OakvUle  High  School. 
"  'Kirkland's  Static*,' emana.ing  from  the  source  it  does,  could  not 
be  other  than  it  is,  a  very  excellent  work,  and  will  give  a  fr(>3h  ImpulM 
and  interest  to  tlie  study  of  Natural  Philosophy." 

M.  MoPHuaov,  M.A.,  Head  Master,  High  School,  PresootL 
"  I  can  UM '  Kirkland's  Statics '  as  a  Text  Book  with  pleasure  and 
succeM." 

John  Shaw,  Head  Master,  High  School,  Omtmee. 
" I  have  carefully  read  '  Kirkland's  Statics.'    It  is  an  excellent  ele- 
mentary work." 

P.  0.  MoOrioor,  B.A.,  Head  Master,  Almonte  High  School. 
"  I  consider  it  the  best  elementarv  work  on  Statice,  and  have  in- 
troduced it  into  the  Almonte  High  School" 

N.  J.  WKiiLWOOD,  B.A..  Head  Master,  Oakv&l*. 
"  'Kirkland's  Statics'  is  admirably  adapted  for  class  work,  and  is 
well  calculated  to  meet  a  want  long  felt  in  our  High  Schools." 

A.  Andebws,  Head  Master,  Niagara  Hvjh  School. 
"  Mr.  Kirkland  has  succeeded  in  beautifxilly  simplifyini?  the  Science 
of  Statics  and  investing  it  with  charminff  interest  for  the  student  as 
well  as  the  mathematician.  This  admirable  treatise  will  attract  many 
to  the  domain  of  Natural  Phiiqsophy  who  have  hitherto  been  wont  U> 
regard  it  as  a  region  beyond  their  reach.  It  is  now  the  text  book  of 
my  school,  and  the  class  taking  up  this  subject  are  delighted  with  the 
clear  definitions,  lucid  illustrations,  and  timely  hints  of  the  author." 

Ed.  Poolb,  B.A.,  Head  Master,  Fergus  High  School. 
"  The  explanations  and  solutions  given  will  be  of  great  assistance 
both  to  those  who  have  to  read  up  in  a  short  time,  and  to  those  that 
have  to  read  up  by  themselves." 


T 
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J.  Ahthur  Hodston,  fi.A.,  Head  Master,  Haioke8bti,ry  High  School. 
•'  I  am  very  much  pleased  with  the  work,  and  have  ah-iaadv  bei-  in 
to  make  uae  of  it  iu  my  itchool.    I  consider  it  just  the  book  we  fequi  ed 
In  the  High  School*. " 


H.  M.  Hicks,  M.A.,  Head  Master,  Trenton  High  SehooL 
"The  subject  la  well  arranged,  the  explanations  are  very  clear, 
and  important  facte  are  brought  prominently  beforu  the  notice/' 

P.  L.  DoRLAND,  B.  A. ,  Head  Manter,  High  School,  Newburgh. 
"  For  our  High  Sciiool  work  I  consider  it  the  beat  text  book  tliat 
I  have  Been  on  the  subject,  and  I  shall  at  once  use  it  in  my  clawes. " 

Rbv.  Qto.  Blair,  M.A.,  /.  P.  S.,  Orenville  Co. 
"  I  would  strongly  recommend  Kirkland's  Elementary  Statics  to 
candidates  for  First  and  Second  Class  Certificatea,  and  for  the  Inter- 
mediate Exiuiiiiiations,  for  whose  use  it  is  intended.  The  subject  is 
treated  mathematioally,  yet  in  the  shnplest  manner,  requiring  only  a 
knowledge  of  the  First  Book  of  Euclid,  and  of  Algebra  as  far  as  Sim- 
ple Equations." 

Rbv.  Robbrt  Torrancb,  P.  S.  I.,  Tow%  of  Ouelph. 
*'  I  am  satisfled  that  the  treatise  is  one  that  was  needed  for  our 
schools,  that  it  will  make  an  excellent  text  book— the  best  to  be  had— 
and  that  it  must  be  intrt)duced  into  schools  pretending  to  any  degree 
of  literary  standinjf.  Teachers  will  find  in  it  valuable  assistance  for 
their  work  among  their  pupils  ;  and  those  who  sire  looking  forward  to 
teaching  as  a  life-work  will  be  materially  helped  by  it  in  their  prepa- 
ratory studies." 

Thomas  Pbarcb,  P.  S.  Inspector,  Co.  Waterloo. 
"  I  have  no  hesitation  in  recommending  it  iko  candidates  for  First 
and  Second  Class  Certificates  as  superior,  for  their  purpose,  to  anything 
on  the  subject  at  present  available." 


S.  D.  Platt,  B,A.,  p.  S.  Inspector,  Picton. 
"  It  supplies  a  want  frequently  expressed  to  me  by  teachera,  for 
aome  work  on  the  subject  not  requiring  a  knowledge  of  IHgonom- 
etry,  and  within  the  comprehension  of  the  senior  classes  of  our  Pub- 
lic Schools.  This  place,  I  believe,  the  present  book  well  calculated  to 
811,  and  therefore  would  very  highly  commend  it." 

Wm.  Mackintosh,  P.  S.  Inspector,  Mador 
•'It  combines,  in  my  opinion,  more  valuable  features  than  any 
other  work  on  the  subject  with  which  I  am  acquainted." 

Jahbs  Cotlb  Brown,  P.  S.  Inspector,  Co.  Peterhoro*. 

"  I  consider  it  one  of  the  best  Text-books  that  has  yet  made  its 
appearance." 

O.  YouNO  Smith,  LL.B.,  P.  S.  Inspector,  TownofWhifby. 
"  Mr.    Kirkland,  in  his  Elementary   Statics,   haa  given  a  great 
deal  of  useful  information  in  a  form  that  will  be  very  useful  and  ao- 
citable  to  both  teacher  and  pupiL 
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J.  MiM.nR,  B.A.,  Prtneipal,  High  School,  St.  Thonuu^ 
"  To  proparu  candidates  for  the  H.   S. ,  Intermediate  or  Teachers' 
ExamintionH,  there  in  nothing  bettor  than  this  publication." 

B.  L.  Ghambkrlain,  B.A.,  Bead  Matter,  High  School,  Gananoqu4. 

"I  have  examined  the  work  with  much  pleasure,  and  find  that 
*it  covers  the  subject  In  the  most  satisfactory  manner." 

John  Kiko,  A.M.,  LL.D,  Principal,  Caledonia  High  School. 
*•  I  have  carefully  examined  KIrkland's  Statics  and  find  It  a  great 
improvement  on  the  few  similar  ones  already  in  use  in  our  schools. 
The  principleg  are  lucidly  explained  and  illustrated,  examples  are 
worked  out,  and  each  lesson  is  followed  hy  a  series  of  graduated 
questions  requiring  a  thorough  grasp  of  principles  for  their  Holution 
A  very  conmiendable  feature  of  the  work  is,  that  all  the  typical 
problems  are  solved  independent  of  Trigonometry,  and  those  proofs 
in  other  works  requiring  a  knowledge  of  the  Sixth  Book  of  Euclid 
are  beautifully  demonstrated  by  the  First." 

John  Wilson,  Math.  Master,  Port  Hope  High  School. 
"The  arrangement  of  the  work  is  good,  the  problems  appended 
to  each  section  are  *ell  selected,  and  the  hintd  on  the  solution  of  the 
more  difficult  form  an  admirable  feature  of  the  book." 


Wm.  Williams,  B.A.,  Head  Master,  High  School,  Collingwood. 

"  It  is  unquestionably  by  far  the  best  treatise  on  the  subject,  for 
Intermediate  and  Second  Class  work  yet  published.  It  excels  in  the 
clearness  and  fulness  of  the  theoretical  part,  as  well  as  in  the  number 
and  character  of  the  problems  set." 


D.  A,  MoMiOHAHi,,  B.  A.,  Head  Master,  Strathroy  High  School. 

"It  is  undoubtedly  the  best  work  on  that  department  of  Natural 
PIulosoj)hy  at  present  available  for  candidates  for  the  Intermediate 
and  Second  Class  Examinations." 


D,  Francis,  Math.  Master,  Collingwood  High  School. 
"  The  work  has  no  equal  on  the  subject  for  Canadian  School  pur 
poses.    Admirably  graduated  exercises— avoidance  of  abstioise  theory 
—clear  explanations  are  marked  features  of  this  very-much-needed  and 
very  valuable  atidition  to  our  School  Book  Series." 

John  Moobb,  M.A.,  LL.B.,  Head  Master,  Norwood  High  School. 
,  .'.'^^  <A_eea;fen«  to  which  the  subject  is  treated,  in  the  arrangement 
Of  its  divisions  and  subdivisions,  in  the  clearness  and  conciseness  of 
the  demonstrations,  and  in  the  practical  character  oj  the  problems, 
It  leaves  little  to  be  desired.  It  must  prove  of  great  value  to  candi- 
dates for  First  and  Second  Class  Certiflcates,  and  is  Just  the  book  for 
High  School  pupils  who  are  preparing  for  the  Intermediate  Examina- 
tion." 
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Edw.  T.  Ceowlb,  M.A.,  Head  Master,  Markham  High  School. 

"  In  the  simplicity  yet  clearness  of  the  demonstrations,  and  illus- 
trations of  principle,  it  is  by  far  superior  to  any  other  work  I  have  seen 
on  the  Bubiect" 
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J.  W.  Vlatt,  P.S.I.,  Princt  Edward  Co. 

**  I  would  Imvo  1)0011  spared  a  deal  of  annoyance  and  mortification 
had  I  been  tmsBcssod  of  such  a  work  in  my  youtliful  days.  I  hone  Mr. 
Kirldand  will  prepare  Rlmilar  sorkii  on  other  branches  of  Natural 
Science,  and  that  liiH  etTorts  wilibe  appreciated  by  the  public,  as  much 
as  his  works  are  admired  by  mef" 


F.  Burrows,  I.P.S.,  Len.  and  Ad.  Co.'t. 

"  It  contains  everything  necessary  for  acquiring  that  oomplete  and 
rational  kiiowlcdife  of  tlie  subject  which  candidates  fOr  Provincial 
Certiflcates  arc  now  reiiuircd  to  possess." 

A.  M'Con.,  P.  S.  rnupcctor,  Chatham. 

"This  work  has  evidently  been  prepared  with  immense  labour, 
as  it  exhibits  jwoofs,  from  beginning  to  end,  that  both  skill  and  know- 
ledge have  v>resided  over  its  execution.  The  ap|)lication  of  Similar 
Triangles  to  tiic  solution  of  Statical  Problems  is  a  great  addition  to 
the  intrinsic  value  of  the  work,  and  must  be  new  to  many  of  our  P.  S. 
Teachers ;  many  of  whom,  though  knowing  the  first  six  hooks  of 
Euclid,  would  perhaps  be  unable  to  apply  a  single  proposition  to  any 
useful  purpose.  The  rising  generation  of  Ontario  will  be  greatly 
benefited,  both  in  accui-acy  and  in  extent  of  their  information  on  this 
subject,  if  the  book  becomes  one  of  our  authorized  sorlea  for  the 
use  of  our  PubKo  and  Uiifh  Schools." 
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THE  ENGLISH  LANGUAGE. 

It  I.  PLANT  FLEMINO.  M.A.,  B.C.L. 

Wm  A  RiLionoif  op  Examimation  PAnnn  no*  odh  Oaitadun  Umrnumim, 
Bt  W.  Homroii,  M.A.,  Eiamihir  w  Rnoluii,  Toronto  Umitmuitt. 

fUR  U8ifi   IN    PUBLIC   HIGH  8CH00I.S  AND  COLLEGIATE 

IN8TITUTf:8. 


PRICE, 


$1.00. 


ORonoR  DiCRioH,  B.A.,  Head  Mmttir,  C»tUgitt(f  tnshiuU,  Hmmilion. 

"  Fleiiiiii)<'a  Kngltah  Anslyili  hM  b«en  uaed  in  the  Hamilton  Collegiate  Initi- 
tute  linco  187:t. 

"  I  know  uf  no  bet>«i'  text  lKK)k  in  KokIIhIi  Oraminar  for  the  Intermediate 
Forms  in  our  Hi^h  Schools  and  Collegiate  Instiintes." 


X,  Sratii,  B.A.,  /fe/ui  Matter,  dfilefiate  Institute,  St.  Cathnrinet. 

"  Fleming's  Analysis  hnn  been  In  use  here  for  alKHit  two  years  ;   It  Is  the  best 
«wa-.»*l  I  know  of  for  advanced  pupils— particui»rly  in  etymology." 


OBORnR  Wai<I<ACB,  B,A.,  //ead  Master,  ff.  S.,  Wetttm. 

"  We  have  used  FlomlnK  for  nwrly  one  year.  It  is  the  l>est  book  I  have  ever 
taught  on  the  subject  during  an  expcrienco  of  two  ysMV  In  Canada  and  eight  in 
"iglish  Qrammar  Hchools," 


r.  MoInttkr,  M.A,,  Head  Master,  If.  S.,  Ingersoll 

"  rii^minjf's  AmiTvHfs  has  not  licen  introduced  Into  the  Hiifh  8cnool,  Ingrersoll, 
as  a  Text  Rook,  but  much  of  ifs  (^tntents  has  l>een  broujfht  before  the  notice  of 
the  students  in  the  form  of  lecture!*), 

"  I  have  carefully  examined  the  work,  and  I  have  no  hesitation  In  pronounc- 
ing it  su^jorior  to  anything  yet  pre)«ente<<  on  the  Hubject  of  EntcHsh.  It  is  especially 
adapted  to  Hi;fh  School  work,  I  shall  I>e  KTatiff«''  'o  learn  that  it  is  placed  on 
the  list  of  authorieed  Text  Ilooks." 


VLIMINO'S   AlfALTSn  Of  THK   RNOI.TSir    I.ANOITAOK 

W.  W.  Tambitn.  M.  a..  H*nd  MasUr,  Hi^h  School,  O.kav^. 
'I  think  that  FIemlii(f'i  Aiialyila  Is  a  very  excellent  work." 


A.  P.  Kmiuht.  M.A.,  H,ctor  K.  C.  /.,  Ki^igUoH. 
N.  J.  Wbllwood.  B.A..  Head  Master  H.  S.,  StreetsvilU 


O.  STRAiTOHOif .  Head  Master.  H.  S.,  tf^oodst^ck. 
of  theBcroi*.'^""'"**'^"*'^'""  ^  ^oon-lJerable  extent  In  the  higher  cla«e. 

A.  MaiBR,  Head  Master,  H.  S.,  Walker  ton. 


^     A^DRKw  MOCULI,OOII,  M.A.,  Head  Master,  H.  S..  DrummondvilU. 


L.  O.  M0R8AW,  B.  A.,  Head  Master,  H.  S.,  Vienna 


A.  PDRStOW,  LL.B.,  Head  Master,  H.  S.,  Pert  Hope. 
"  I  have  uged  it  extensively  in  my  teachinir  for  two  voars  or  mom     ft  Kno  .« 


W.  C.  MiDDMTON,  B.A.,  Head  Master,  H.  S.,  AmpHor. 
our  ffigh'Sc'SlB!'^'"'"*''  '^'""^''''  "^"'^^'y  '«*''P»«^  ^^  *he  upper  forma  in 


I  think  that  this  work  could  be  used  in  the  Schools  with  much  advantage. 


RoBKRT  Mathrson,  B.A.,  Head  Master,  H.  S.,  Napanee. 

of  ihltei-t'?  *'*''Py  *?  '^^  ™y  testimony  to  the  value  of  •  FleminK's  Analvai. 
of  the  English  Language '  aa  a  text  book  for  High  Schooto."  Anaiysa 


VLaMIlflirO'S  UlkLXM  OV  TB«   BMOUSB    UAHOOAOa. 

«  .  u  y-  ^'*»«PB»i''-.  MA.,  Head  Matter  U.  3.,  Sapano^i. 

I  know  of  no  otlior  work  of  the  lamfl  Hlza  which  coiubineB  with  uram 
mar  and  grammatloal  analyHiii  an   exuoHitlou  of  tho  logical   aualvHis   of 
•uutuncoB,  a  prooeHa  thai  luakoa  tho  sluiiy  of  our  langu.iK'.i   highly  intol 
lectual,  an.l  that  afforcU,  in  uiy  opinion,  as  «ood  a  iiieutai  .il«ciulin*  r« 
the  ciHHuioal  lanKuagoi  tlienuolvoi.    For  Hlgii  School    purpo«e«,   iueh   a 
work  iB  just  what  is  noo.lort  at  tho  prosout  tune,  an  it  containn  valuable 
matter,  wall  urrangod  In  a  flmoll  apaoe,  which  will  alTord  groat  holp  to 
toachors  in  propai  ing  puplla  for  tlio  viuious  oxainiiiations  now  roouired 
It  l8  a<lmirttl>lv  a.laptod  to  tho  olawt  room,  an.l  1  shall  bo  glad  to  lae  it 
adopted  as  a  ToEt  book  In  alt  our  l{igh  8chM)lB.' 

J  MoRRiHOM,  M.A.,  Hetul  Mcuter  H.  S.,  Neiomarket. 
I  have  boon  using  tho  work  Binco  it  was  first  publishod  in  England.  <.«. 
about  tho  year  1871.    I  heartily  comraond  the  book."  '='"K'""u.  »••. 

..  c.      ,    ''.'  ?•  "^""'J.  BA.,  Head  Matt&r  H.  8.,  Chatham. 
•atl8faotlou°^  '    ^^^"*'  ^"  '*®*'°  "*"''  '"  *^®  ^^^^  School  here  with  great 


.9"^;  ^'  B*"'^.  B.A.,  Head  Maiit«r  H.  8.,  Chatham. 
I  oonsidor  it  superior  in  Uiuny  rotpects  to  the  book  which  our  pupUi 
are  UBlng:  and  I  believe  our  teachers  frequently  consult  It  in  preparina 
grammar  leuona  for  their  olusses."  i^^iionug 


..r  i'^**"*  ^-  ""'*««"«.  "ead  Maatar  H.  S.,  Kincc  Mne. 

I  would  say  that,  in  addition  to  advanced  and  orig»....l  viewa.  it  has  a 
style  and  arrangement  specially  adapted  to  the  oncouragomuut  of  a  taste 

here  "^''^  "  '°'  "°™*'  "™®  ^  ""°  ^°  ^^  ^^^^  ^^°o* 

«  T  u  8.  WooDH,  M.A.,  late  Rector  K.  C.  I.,  Kingtton. 

I  have  oaj-efuljy  examined  Fioming's  Analysis,  and  have  no  hesitation 
in  jeoommendlng  it  very  strongly.    It  nils  a  place  too  long  unoccupied,  by 


W.  A.  Whitney,  M.A.,  Uead  Maater  U.  S.,  Iroquois. 
1  have  carefully  examined  the  Aaalyais,  and  I  consider  it  a  most  valu- 
able book.    It  IS  what  the  Hl«h  Schools  have  long  needed;  viz.:  a  compact. 
pheap,  and  reliable  hand-book  of  our  mother  tongue.    I  intend  to  introduce 
It  into  the  liigher  oI'JsseB  of  this  schooL" 

.,_  ^   ^  J-  H.  JOHNBTOW,  M.  A.,  Head  Manter  H.  S.,  Thwold. 
I  nnd  it  a  very  doBirable  work;  methodical  in  its  arrangement,  and 
oonclae,  yet  clear  in  its  deflnltions,  Ac.    Tho  *  Etym  Derivations '  are  a  pro- 
minent and  useful  feature  of  the  work,  while  tho  oxtonsive  seta  of  Exam- 
ination Papers  greatly  enhance  th«  ralne  of  the  present  edition. 

M.  MoPhbrson,  M,A.,  Head  Master  Union  Sehools,  Preacott. 
"I  have  examined  Fleming's  Analysis  of  tho  English  Language,  and 
belieye  it  to  be  an  admirable  work  for  teachers,  and  for  the  advanced 
claasea  in  our  Hl^  Sohoola. 

J,  Cbozikb,  B.A.,  Head  Master  H.  S.,  Listowel. 
s       i.f*?^?^  examined  Fleming's  Analysis  of  the  English  Language,  and 
fomid  it  to  be  an  exceUent  work,  speciafly  adapted  to  our  High  Sohoole.    It 
will  supply  a  want  that  hat  long  bem  felt" 

The  work  la  a  good  oam.—J.  M.  Dnmi.  B,A..  H«ad  Matter  U.  a.,  IVelland 


nXUlVQ'e  AKALT8U  or  THB   IMULUH    LANaiTAdB. 

Wll  OoOHRANR,  D.D.,  Prfsident  tf  hacT%lty  YttuHg  Ladits'  Colltft,  Brantford. 

"  Wp  have  used  '  Fleml.iK's  Analyals '  iti  the  Brantford  I.ndlea'  (Jullege  for  tk. 
put.  two  .ears  with  ifroivt  siitisf  action.  We  rcKtird  it  aa  admirably  ada])ted  for  th« 
lenior  olusnes  of  our  lil|flii>r  8(J^  ooli  and  collogos.  Your  firm  liave  conferred  a  favour 
upon  tho  friends  of  «duoafion  in  our  land,  by  th«  isius  of  a  Canadian  edition  of  this 
useful  text  book." 


Wm.  Tabs™,  LL.D.,  dtlt  Collegia//  fputiiu/t. 

''  I  am  convinced  that  from  the  ext^tnt  of  ^rourd  goue  over,  and  the  amount  of 
rnlformation  contained  in  it,  and  that  from  souioud  from  which  many  are  precluded, 
that  it  will  bo  u  •'aluable  acquisition  to  studants  i^enerally,  and  especially  to  Public 
School  TflMhors." 


Jaxu  HuaHWS,  P.  S.  Jni/ettor,  Tcnmta. 

"I  re^rard  it  as  a  very  able  and  exhaustive  work.  The  explanations  of  the 
princiuloa  of  English  Grammar  are  clear  and  simple,  and  ought  to  do  a  groat  deal 
towards  romovinj?  the  mysteries  and  difficulties  which  some  treatises  have  thrown 
around  this  important  subject.  The  numerous  exercissi  whicii  it  contains,  render 
it  of  grei.t  value  to  teachers." 


Olobb.  May  t. 

"  For  High  School  purposes  and  fur  use  in  the  higher  classes  of  our  Public 
Schools,  Mr.  Flaming's  Book  Is  unquestionably  the  very  best  at  present  available. 
No  other  volume  yet  published  contains  in  so  sniiill  a  space  so  much  valuable  mat- 
ter, well  arranged  and  intell'gll)ly  oxprcasod  ob  this  one  does.  It  is  not  surprifling, 
therefore,  tliat  it  has  mada  its  way  rapidly  into  fa\or  in  the  schools  of  Canada,  or 
that  a  pub'^shiug  Crni  here  should  have  taken  stops  to  secure  the  privilege  of  issu- 
ing a  Canadian  edition.  The  present  reprint  is  from  the  latest.  En^^Hsb  edition,  and 
for  vhe  information  <»f  those  not  already  acquainted  w  th  the  work  it  is  only  necessary 
to  BtAte  that  it  contains  a  number  of  additional  sots  of  examination  papers,  anu, 
what  is  of  still  greater  importance,  a  very  complete  iadex,  by  refererjce  to  whicli  the 
place  where  any  particular  word  is  treated  can  readily  be  found.  As  the  etymolo- 
gioal  portion  of  the  work  is  one  of  its  most  importaTit  features,  the  additioi.al  con- 
venience thus  provided  can  hardly  be  ovor-rated." 


I 


MA.ii,  May  Ist. 

"  This  ifl  a  class  book  of  exceptional  nerit,  well  approved  of  by  our  educational 
authorities,  having  been  now  for  some  /ears  in  US9  in  the  Qranuiiar  and  High 
Sehools.  For  this- -the  third  '.Jition,  several  important  improvements  are  claimed. 
rhere  have  been  added  th*:  Ex.imina,Mon  papers  of  tiie  Oxf&rd  and  Cambridge  Local 
Bnoninationc  for  the  last  four  years  ;  wtiicn,  together  with  a  valuable  Etymological 
Index,  increases  very  much  the    tility  of   he  work." 
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COMPOSITION        -      , 

EXEKCISE    BOOKS, 

IN  THREE  NUMBERS. 
By  James  Hughes,  Inspector  of  Public  Schools,  Toronto. 


NOS.  1  &  2, 10  CENTS  EACH.  No.  8, 20  CENTS. 


THOMAB  HENDERSON,  Inspector  of  Public  Bchoola,  Poria 

*  *  *  Am  pleased  with  their  adoption  in  schools  under  my 
Inspection. 

A.  ANDREWS,  Hetul  Master,  H.  8.,  Niagara 

•  ♦  ♦  Have  used  yoxir  Oomposition  Exercise  Books  for  some 
weeks,  and  find  them  juBt  the  thing  desired  for  Inducing  a  careful 
painstaking  atyle.  My  pupils  take  groat  pride  in  writing  the  first 
copy  so  well  that  they  snail  not  require  coiToction  and  consequent 
re  writing.  The  prominence  giveu  to  the  corrections  drives  them 
to  study  closely  the  rules  for  punctuation  and  the  principles^  tiiat 

govern  the  structure  of  the  English  language. 

____  ^/ 

DONALD  J.  MoKINNON,  Insp.  Public  Schools,  Brampton. 

♦  ■  ♦  To  those  who  desire  to  teach  Composition  systomati- 
cally,  I  can  confidently  recommend  Huglios'  CfompoBition  Books, 
No.  3  for  Senior  pupils  and  Nos.  1  and  2  for  Juniors. 

A.  P.  KNIGHT,  M,  A.,Becto':,  Kingston  Collegiate  Institute. 

After  carefully  looking  over  Hughes'  Exercise  Books  on  English 
Composition,  I  have  decided  to  use  it  in  tho  Junior  Forms  of  the 
Institute  just  as  soon  as  the  booksellors  hero  can  furnish  us  with 
a  supply  of  the  samo. 

J.  M.  PLATT,  M.D.,  P.  S.  Inspector,  Town  of  Picton. 
An  examination  of  Hughes'  Complete  Composition  Exercise 
Books,  makes  me  almost  envy  tho  Teachers  and  Students  of  the 
present.  The  propross  in  the  scionco  of  teaching  and  tho  various 
mventions  to  facilitate  the  imparting  of  instruction  to  the  voung 
cannot  fail  to  bo  gitvtifying  to  all  who  recognieo  tho  education  of 
tl?  0  youth  of  the  land  as  the  hope  and  glory  of  the  future.  En^sh 
Composition  is,  to  the  youthful  mind,  the  pons  asinorum  of  hter- 
ary  iiursuits ;  and  no  single  subject  has  given  so  much  trouble  to 
Instructors.  Your  Composition  Books  make  pleasant  and  easy, 
what  has  lierotofore  been  vexatious  and  difficult.  No  school  can 
be  said  to  bo  properly  equipped  without  them.  Every  teacher 
aaust  exclaim  when  be  sees  them,  "  just  what  we  wont." 

^^  J.  B.  SOMERSET,  P.  S.  Inspector,  Co,  Lincoln. 

•  •    *    It  will  be  a  much  needed  help  to  the  teaching  of  Com 
position  m  our  Schools. 


HUGHES'  COMPLETE  COMPOSITION  BXBBOISB  BOOKS. 


W.  FERGUSON.  Inspector,  South  Grey. 

I  have  examined  "Hughes'  Complete  Composition  Books," 
with  much  attention,  and  have  no  hesitation  iu  recomiuoudiug 
their  use  in  my  schools.  For  Senior  classes,  the  Ho.  3  will  be  found 
not  only  useful  but  invaluable. 

D.  MoDIARMID,  M.D.,  Inspector,  Glengarry. 

♦  ♦  ♦  A  want  is  now  supplied  by  Hughes'  Complete  Ex- 
ercise Book,  No.  3,  which  should  be  introduced  into  all  good 
Bohools.  

JOHN  J.  TILLEY,  Insp'r  P.S.,  Durham  Co. 

I  believe  Teachers  will  find  Hughes'  Exercise  Book  No.  3,  a 
very  useful  assistant  in  teaching  Composition. 

A.  SMIBLE,  Head  Master  Central  School  East,  Ottawa. 

♦  ♦  ♦  I  believe  that  monthly  exercises,  conducted  in  accord 
with  Mr.  Hughes'  method,  will  be  found  much  more  profitable  to 
the  pupil,  than  weekly  exercises,  executed  in  the  loose  and  careless 
manner  so  prevalent,  with  even  our  host  teache.  3,  while  dealing 
with  the  subject  of  Composition. 


«    «    * 


T.  O.  STEELE,  Inspector,  P.  S.,  L'OrignaJ. 

Consider  it  just  the  thing  needed  in  our  schools,  as  It 
contains  all  the  essential  instructions  on  composition  at  a  trifling 
cost,  thereby  saving  the  expense  of  large  works.  I  believe  that  its 
introduction  into  oiu-  schools  wovild  be  beneflcial  to  both  pupils 
and  teachers  and  I  shall  most  heartily  recommend  it  throughout 
my  district. 


TH.  QERAEDOT,  Inspector,  P.  S.,  North  Essex. 

♦  After  a  careful  examination  of  Mr.  Hughes'  complete 
Composition  Exercise  Books,  I  find  that  they  will  supply  a  wont 
long  lelt  in  owe  schools. 


*    * 


Bev.  J.  MAY.M.A.,  Inspector,  P.  S.,  Co.  Corleton. 

♦    ♦    ♦    I  have  no  hesitation  in  saying  that,  I  believe  it  will 
prove  extremely  useful  in  the  schools  of  the  province. 


*    * 


GEO.  W.  BOSS,  JI.P.,  Inspector  r>iv.  Nc.  1,  Lambton. 

I  approve  very  cordially  of  Mr.  Hughes'  scheme  and 
feel  quite  sure  that  his  practical  and  concise  way  of  (graduating 
this  very  important  branch  of  school  exorcises,  will  prove  a  very 
valuable  assistance  to  our  teachers  in  presenting  the  subject  in- 
telligently to  their  pupils.  I  would  be  very  glad  to  see  it  introduc- 
ed into  all  our  pubhc  schools. 

Bev.  G.  Bell,  B.A.,  L.L.D.,  Public  School  Inspector,  Walkerton. 

"  Hughes'  Complete  Composition  Exercise  Book,  No.  3." 

The  rules  given  for  language,  construction  of  sentences,  variety 
of  expressions,  punciruation,  &c.,  are  short,  pointed,  clear  and  easily 
applied,  so  as  to  be  very  useful  to  the  pupils.  A  system  of  correct- 
ing errors  has  been  adopted  which  is  both  conveniexit  and  effective. 
The  arrangement  of  the  blank  pages  is  all  that  can  be  desired  for 
carrying  out  the  rules.  The  books  of  the  series  are  made  of  good 
paper,  well  got  up,  and  very  cheap;  and  their  general  adoption 
wlUbe  a  great  benefit  to  both  teachers  and  pupLU. 


3,  a 


HUGHES'  COMPLETE  COMPOSITION  EXERCISE  BOOKS. 

A  DINGWAIili  FORDYCE,  Inspector,  P.  S.  Div.  2,  WeUingtonT 

The  Complete  Composition  Exercise  Book,  No.  3,  prepaxed  for 
nse  in  Schools,  I  should  like  to  see  introduced  whenever  the 
Scholars  are  advanced  the  length  of  taking  advantage  of  it.  It 
seems  to  me  to  be  exceedingly  well  adapted  for  its  purpose,  and  I 
fell  confident  that  the  results  of  its  steady  use  would  be  most  sat- 
isfactory The  accompanying  hints  are  likewise  calcidated  to  add 
greatly  to  its  value.  The  Publishers,  Messrs.  A.  Miller  &  Co.,  de- 
serve the  thanks  of  all  Teachers  for  this  valuable  aid  in  an  im- 
portant part  of  their  work  which  is  moreover  got  up  in  a  very  neat 

and  durable  form.  

G.  D,  PLATT,B.A.,  Inspector,  P.S.Picton. 

♦  ♦  ♦  I  have  much  pleasure  in  expressing  my  high  estimate 
of  its  value  as  a  school  book,  both  in  respect  to  the  much  needed 
and  full  directions  to  the  pupil,  as  well  as  the  superior  maimer  of 
its  arrangement  and  finish.  It  would  seeui  to  be  the  nb  plus 
uiiTBA  of  Composition  Books. 

REV.  ROBERT  TORRANCE,  Pub.  Sch.  Inspector,  Guelph. 

♦  ♦  ♦  The  instructions  or  rules  §^ven  are  most  valuable, 
being  clear,  concise  and  pointed,  embracing  nearly  all  that  is  ne- 
cessary to  be  kno^vn  to  enable  a  person  to  express  his  thoughts 
with  precision  and  force. 

J.  H.  SMITH,  Inspector,  P.S.  Ancaster. 

»  *  ♦  They  are  superior  to  anything  with  which  I  have  met 
and  supply  a  want  that  has  long  been  felt. 

REV.  R.  LITTLE,  Inspector P.S.,  Acton. 

»    ♦    I  have  no  doubt  but  it  will  prove  of  great  service  to 
the  Schools  of  the  Province.    The  pages  of  Rules  on  Composition, 

Eunctuation,  and  hat  of  subjects,  are  a  valuable  feature  of  the 
ook.  I  highly  commend  the  plan  of  the  exercise  book  proper,  aa 
it  aUows  space  for  corrections  and  romoi-ks  by  the  teacher,  both 
on  the  page  for  first  copy,  and  for  corrected  copy.  In  the  Schools 
of  this  County  in  which  it  has  been  used,  it  has  proved  a  decided 
success.    I  hope  it  will  soon  be  used  in  every  school  in  Halton. 

CLARKE  MOSES,  P.  S.  Inspector,  Co.  Haldimand. 

♦  ♦  *  I  have  recommended  their  immediate  use  in  the  Pub- 
lic Schools  of  this  County,  and  have  not  the  least  doubt  but  that 
they  will  meet  with  the  hearty  approval  of  the  teachers, 

G.  YOUNG  SMITH,  L.  L.  B.,  Tnapector,  P.  S.,  Whitby. 
Hughes'  Complete  Composition,  as  the  name  implies,  appears 
to  me  to  be  as  complete  a  system  of  school  work  as  well  could  be 
contrived.  It  is  neat  and  compact  in  its  arrangement,  simple  and 
comprehensive  in  its  object  and  wiU  be  foimd  a  valuable  addition 
to  oiu:  School  series,  as  it  treats  of  a  subject  which  has  heretofore 
been  much  neglected  in  our  Public  Schools.  I  hope  to  see  all  our 
teachers  give  it  a  fair  trial,  and  feel  sure  that  both  they  and  th» 
pupils  who  use  it  will  receive  great  benefit  therefi'om. 

W.  8.  OLBNDENNINQ,  Inspector,  P.S.,  East  Bruce. 
I  hall  Composition  Exercise  Book  No.  3,  as  a  boon  to  our 
schools.    ♦    ♦    With  its  assistance  a  subject  hitherto  difficult  and 
laeffloleutly  tatiiiht  is  made  comparatively  easy  and  interestino. 


/ 
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NEW    PUBLICATIONS. 


Reid'8  English  Dlotionary   -    -  $1.00 

"  The  Tolnme  Ig  neatly  got  ap :  «he  type  dear  and 
legiUe ;  the  binding  strong,  and  the  dae  oouTenient 
It  la  intended  fot  a  School  Dictionaiy,  and  we  do  not 
know  a  more  inltable  one  to  be  placed  in  the  hands  of 
Pupils,  whether  attending  our  Public  or  High  Schools 
and  Collegiate  Institutes.  It  gires  both  the  meaning 
and  deriTation  of  words,  and  indicates  their  pionnnoi- 
atlon — omitting  none  of  those  in  common  use.  At  tlie 
close  of  the  rolume  there  is  a  rocabnlarj  of  roots 
which  will  be  found  Teiy  osefhl,  and  this  is  followw! 
bf  an  accented  list  of  Ckeek,  Latin,  Scripture  and  (Geo- 
graphical names,  amounting  to  upwards  of  fourteen 
thousand.— (TiM^A  Mercury."- 

"  *    *    I  find  the  arrangement  dmple  and  plain 
well  suited  for  the  use  of  Schools.    *    *    I  will  take 
pleasure  In  recommending  the  work  to  my  Teaohen 
•nd  their  Scholars.— B.  B.  Cjjwah.  U.A..  P    8 

"  As  a  oonrenient  and  oneap  Etymological  Dio- 
tionaiy,  I  find  it  deserredty  popular  among  our 
Teachers."— F.  BroBowa^  P.  8.  fnneetor.  Napmm, 

«  Bald's  Dictionary  has  long  been  in  our  school, 
aad  considering  its  price,  I  think  it  is  the  best  fcc 
ttie  young  student."— W.  A.  Wamnr.  M.A.,  .flMcl 
JfoKfr,  IrofwriB  High  School. 

«  •  «  It  meets  a  want  that  no  other  supplies 
la  an  equal  degree.  Its  chief  excellence  is  its  com- 
pleteness in  reference  to  deriTation,  and  especially 
Saxon  deriTation,  which  has  been  almost  entirely  aegw 
lioted  in  the  preparation  of  Dictionaries  fbr  school 
purposes,  and  indeed  in  our  system  of  instmctfim  as 
well.  I  like  also  the  collection  of  Boots  atthe  end,  with 
their  meanings.  I  haTo  no  hesitation  in  recommending 
U  both  for  our  High  and  Public  Schools."- WiuuM 
OUf»  B.A,  Hmd  Mailer,  Bowmamvitlc  High  School 

ADAM  MILLER  *  CO. 
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illu  &  C0/8  S^zxm  of  ilanfes, 

Used  in  nearly  all  the  principal  High  and 
Public  Schools  of  Canada. 


HUGHES'  COMPOSITION  BLANKS,  No.  I-  lOa 
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DR.  DAVIES' GRAMMAR  BLANKS,  No.  1-  loc 
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STANDARD  DICTATION  BLANKS.  No  1 
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BEATTY'S  HEAD  LINE  COPY  BOOKS,  in  9 

NOS.    Until  lat  Jfwiuary,  1878,  Tracing  and  Short  Courae, 
Nos.  1  to  4— 
Nos.  5  to  9— 

Ordinary  retail  price,  lOc.  each. 
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